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HOW TO USE THE SOIL SURVEY REPORT 


f ees SOIL SURVEY of Shelby Count 
will serve various groups of readers. It 
will help farmers in planning the kind of man- 
agement that will protect their soils and sine 
good yields, and it will add to the knowledge of 
soil scientists. 

In making this survey, soil scientists walked 
over the fields and woodlands. They dug holes 
and examined surface soils and subsoils; meas- 
ured slopes with a hand level; noted differences 
in growth of crops, weeds, and brush; and, in 
fact, recorded all the things about the soils that 
they believed might affect their suitability for 
farming, trees, wildlife, and related uses. 

The scientists plotted the boundaries of the 
soils on aerial photographs. Then, cartogra- 
phers Berar from the photographs the de- 
tailed soil map in the back of this report. 
Fields, woods, roads, streams, and many other 
landmarks can be seen on the map. 


Locating the soils 


Use the index to map sheets to locate areas 
on the large map. The index is a small map 
of the county on which n rectangles 
have been drawn to show where each sheet of 
the large map is located. When the correct 
sheet of the large map is found, it will be seen 
that boundaries of the soils are outlined, and 
that there is a symbol for each kind of soil. 
All areas marked with the same symbol are the 
same kind of soil, wherever they appear on the 
map. Suppose, for example, an area located 
on the map has the symbol Me. The legend 
for the detailed map shows that this symbol 
identifies Minden silt loam. This soil, and all 
others mapped in the county, are described in 
the section, Descriptions of the Soils. 


Finding information 


Few readers will be interested in all of the 
soil survey report, for it has special sections 
for different groups, as well as some sections 
of value to all. e parts containing the dis- 
cussions of climate, relief, drainage, water, and 


agricultural statistics will be of interest mainly 
to those not familiar with Shelby County. 
Farmers and those who work with farmers 
will be interested mainly in the section, De- 
scriptions of the Soils and in the section, Use 
and Management of Soils. Study of these sec- 
tions will aid them in identifying soils on a 
farm, in learning ways the soils can be man- 
aged, and in judging what yields can be ex- 


Farmers in Shelby County have eee 
the Shelby County Soil Conservation District. 


The district, through its district commission- 
ers, arranges for farmers to receive technical 
help from the Soil Conservation Service in 
planning good use and conservation of the soils 
on their farms. The survey furnishes some of 
the facts needed for this technical help, but 
specific plans should be made for each farm. 

Soil scientists will find information about 
how the soils were formed and how they were 
classified in the section, Genesis, Classification, 
and Morphology of Soils. 

Students, teachers, and other users will find 
information about soils and their management 
in various parts of the report, depending upon 
their particular interest. 

The soil survey map and report are also use- 


ful to engineers, assessors, bankers, credit agen- 
cies, sid otis ‘who are concerned with eit 
and man ent of land. 


The Guide to Mapping Units and M. 
ment Groups at the end of the report will sim- 
ant the use of the map and the report. This 
guide gives the map symbol for each soil, the 
name of the soil, the page on which the soil is 
described, the management group in which the 
soil has been placed, and oe Paee where the 
management group is described. 

* * * 

The fieldwork for this survey was completed 
in 1956. Unless noted otherwise, all statements 
refer to conditions at the time of the 
The employment of two persons to help in the 
ey was made A velar through funds fur- 
nish A the ce of Assessor, Shelby 
County, Lowa. 
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HELBY COUNTY, located in the west-central part 

of Iowa, has an area of approximately 587 square 

miles, or 875,680 acres. Distances by air from Harlan, the 

county seat, to principal cities are shown in the figure on 
the back of cover. 

Shelby County is predominantly agricultural. The 
early settlers produced mostly for their own needs. As 
transportation improved, more livestock and crops were 
grown for market. Wheat probably was the main crop 
grown by the early settlers, but it was soon superseded by 
corn. 

The cash-grain-livestock system of farming is dominant. 
The most common practice is to feed crops to livestock and 
market the livestock. 

Corn is the principal grain crop in Shelby County. It is 
grown throughout the county except in steep, wooded, or 
wet areas. 

Oats is the most important small grain; it is also 
grown as a companion crop for legumes and grasses. 
Much of the crop is fed on the farm, but some is mar- 
keted. The acreage of wheat and barley is small. Wheat 
is sown in fall and generally is grown on the finer tex- 
tured bottom lands. 

Hay ranks third in acreage. Red clover, timothy, al- 
falfa, and bromegrass are grown throughout the county. 
A combination of alfalfa and bromegrass is rapidly be- 
coming the most important hay and pasture crop. Most 
of the hay is baled and fed on the farm to livestock. 

Details about agriculture will be found in the section, 
Agricultural Statistics. 


General Soil Map 


A general soil map of Shelby County has been made 
by drawing lines around the different patterns of soils 
and slopes on a small map. Figure 1 shows six general 
soil areas in Shelby County. The areas are named ac- 
cording to the major soils in the area. Topography, the 
relative proportions of loess and till, and the tendency 
of the wind-deposited material to be slightly more clayey 
from northwest to southeast were some of the character- 


istics used in separating the general soil areas. This map 
is too general for farm planning, but it is useful to those 
who want only a general idea of the soils, who want to 
compare different parts of the county, or who want to 
make county-wide interpretations. The discussion of 
each general soil area follows. 


1. Hilly and Steep Soils From 
Loess: Ida-Monona 


This is a hilly and steep general soil area in the ex- 
treme northwestern corner of the county. It consists of 
moderately dark colored soils that have developed from 
wind-deposited, silty material called loess. 

The major soils of the area are the Ida and Monona 
on the uplands and the Judson and Nodaway along 
drainageways. The Ida soils are silty and calcareous. 
These soils are usually severely eroded. They occur 
mainly on the points, shoulders, or other convex posi- 
tions on the ridges. The Monona soils are also silty, but 
they are generally slightly darker than the Ida soils and 
generally leached of lime to depths of 20 to 40 inches or 
more. The Judson and Nodaway soils are silty and have 
developed from material that washed from the Ida and 
Monona soils. Judson soils are dark colored to several 
feet. below the surface. The Nodaway soils are light to 
moderately dark colored. 


2. Gently Rolling to Hilly Soils From Loess: 
Ida-Monona-Marshall 


This is a gently rolling to hilly general soil area that 
occupies most of the county west of the West Nishnabotna 
River. The soils are dark to moderately dark, and they 
have developed mainly from loess. Some outcrops of 
Kansan glacial till occur on the slopes. Lime has been 
leached from these soils to a greater depth than from 
those in the Ida-Monona general soil area. 

The main soils in the area are the Marshall on the 
upland divides and the Ida and Monona on side slopes. 
The Marshall soils have dark-colored surface soil and 
yellowish-brown subsoil. They are usually leached of 
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Figure 1—General soil map of Shelby County. 1. Hilly and steep soils from loess: Ida-Monona. 2. Gently rolling to hilly soils from 

loess: Ida-Monona-Marshall. 3. Nearly level soils of bottom land and in terrace positions: Kennebec-Zook. 4. Rolling to hilly 

soils from loess or till: Marshall-Shelby.. 5. Hilly soils from till: ener 6. Nearly level to strongly sloping soils from loess: Minden- 
Marshall. 


lime to depths of 6 to 10 feet or more, and they contain 
slightly more clay than the Monona soils. Shelby and 
Adair soils are minor in extent and have formed from 
Kansan till. The Shelby soils have a dark-colored surface 
soil and yellowish-brown clay loam subsoil. They are 
usually on the lower parts of slopes. The Adair sub- 
soils normally contain more clay than the Shelby sub- 
soils, and the subsoil is reddish in many places. They 
normally occur higher on the slope than the Shelby soils. 
Judson and Nodaway soils occur along waterways. 


3. Nearly Level Soils of Bottom Land and 
in Terrace Positions: Kennebec-Zook 


This general soil area contains dark-colored soils that 
occur along the West Nishnabotna River and a major 
tributary. The soils on bottom land are occasionally 
flooded.. The major soils are the Kennebec and Zook on 
bottom land. and the Marshall and Minden in terrace 
positions. The Kennebec soils are silty and moderately 
well drained and are dark to a considerable depth. The 
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Zook soils are more clayey, less well drained, and gener- 
ally have somewhat darker surface soil than the Kenne- 
bee soils. The Minden soils have a thicker surface soil, 
and they are not quite so well drained as the Marshall 
sous. 


4. Rolling to Hilly Soils From 
Loess or Till: Marshall-Shelby 


This area covers most of the county east of the West 
Nishnabotna River. The soils m this area are dark, 
Marshall soils occupy the upland divides and side slopes 
down to where the till outcrops. Adair soils generally 
occur in a band just below the Marshall soils. Shelby 
soils are below the Adair soils and often occupy steeper 
slopes. Judson and Kennebec soils are along drainage- 
ways, but the Colo and Zook soils occur along the larger 
streams. The Colo soils are similar to the Zook soils in 
color and drainage, but they are not so clayey. 


5. Hilly Soils From Till: Shelby 


This is a small general soil area on the eastern edge 
of the county in Polk and Jackson Townships. The soils 
are generally on steeper slopes than those in the Mar- 
shall-Shelby general soil area, and a higher percentage 
have developed from glacial till. The Shelby soils oc- 
cupy most of the slopes, and the Marshall soils are on 
ridge crests. 


6. Nearly Level to Strongly Sloping Soils 
From Loess: Minden-Marshall 


This general soil area occurs in two separate places in 
the county. One narrow area is in Shelby and Lincoln 
Townships and in part of Westphalia Township. The 
other area is mainly in the southern part of Monroe 
Township. The Marshall and Minden are the major 
soils, and the Corley is a minor soil in the area. The 
Minden, Corley, and Marshall soils occur on upland di- 
vides, and the Marshall and Monona soils are on side 
slopes. The Corley soil has a fairly dark surface layer 
and an ashy-gray subsurface layer. It has a gray and 
yellowish-brown subsoil that is less porous and contains 
more clay than that of the Marshall or Minden soils. 


The Soils of Shelby County 


This section contains a discussion of soil survey meth- 
ods and the detailed descriptions of all soils mapped in 
the county. 


Soil Survey Methods 


The soil scientist who makes the soil survey bores or 
digs many holes and examines highway and railroad cuts 
to see what the soils are like. He measures steepness of 
slope and notes the lay of the land and the kinds of 
crops and native plants growing on the soil. Each exca- 
vation exposes a series of individual soil layers, or hori- 
zons, collectively called the soil profile. In each layer 
the scientist notes the color, texture, structure, porosity, 
and consistence of the soil and the content of organic 


matter, gravel, and stone. In addition, simple tests are 
used to determine the reaction (degree of acidity) and 
the presence of free lime or salts. The internal and ex- 
ternal drainage and the interrelations between soil and 
water are noted. 

The dark color of the topmost soil layer is usually re- 


' lated to its content of organic matter. The darkest soils 


are highest in content of organic matter, which is decom- 
posed or partly decomposed vegetation. Streaks and 
spots of gray in the lower layers generally mean that 
drainage and aeration are restricted. Uniform brown to 
yellowish-brown colors indicate good drainage and aera- 
tion. 

Texture, or the content of sand, silt, and clay, is deter- 
mined by the way the moist soil feels when rubbed be- 
tween the fingers. It is also checked by laboratory 
analyses. Texture determines how well the soil retains 
moisture, plant nutrients, and fertilizer and the ease with 
which it can be cultivated. 

Structure refers to the arrangement of the soil grains 
into lumps, granules, blocks, or other aggregates. It af- 
fects the permeability of the soil to air, water, and roots. 
Structure is determined by observing the soil in place or 
by noticing the particles that result from gently shaking 
or agitating a small quantity of soil. 

Porosity is the degree to which the soil mass is perme- 
ated with pores or cavities. A soil is porous if a large 
percentage of its volume consists of pores. 

Consistence is the combination of properties that deter- 
mine the resistance of soil to crushing and its ability to 
be molded or changed in shape. It is an indication of 
how well a soil will stay open and porous under cultiva- 
tion. Consistence is described as hard, friable, plastic, 
sticky, compact, tough, or cemented. 

Stones are rocks over 4 inches in diameter; gravel is 
rock less than 4 inches in diameter. <A soil referred to as 
stony or gravelly must contain stone or gravel in the 
surface layer that interferes with tillage. 

On the basis of these characteristics, soils that are 
much alike in the kind, thickness, and arrangement of 
their layers belong to one soil series (/6).1_ The soil type 
is a subdivision of the soil series based on the texture 
of the surface soil. Soil types may be subdivided into 
phases, mainly because of differences in slope or degree 
of erosion. Soil phases are also useful in prescribing 
management and practices for conservation of soil and 
moisture. 

When very small areas of two or more kinds of soil 
are so intricately mixed that it is not feasible to map 
them separately, they are delineated together, and the 
resulting combination of soils is called a complex. For 
example, the Judson-Nodaway-Zook complex is a com- 
plex of Zook silty clay, Nodaway silt loam, and Judson 
silt loam. 

Other terms used in the soil survey are defined in the 
Glossary at the end of this report. 


Descriptions of the Soils 


In this section the soils of Shelby County are described 
in detail and their suitability for agriculture is inter- 
preted. The approximate acreage of the soils mapped 


*Italic numbers in parentheses refer to Literature Cited, p. 58. 
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in this county is shown in table 1. The location and dis- 
tribution of the soils are shown on the detailed soil map ment grouping are given in the Guide to Mapping Units 
and Management Groups at the end of the report. 


in the back of the report. 


All of the soils mapped in 


16 


Shelby County, their map symbols, and their manage- 


TABLE 1.—Approximate acreage and proportionate extent of the soils mapped 


Soil Area Extent Soil Area Extent 
Acres Percent Acres Percent 
Adair clay loam, 5 to 11 percent slopes, mod- Marshall silt loam, bench position, 2 to 5 per- 
erately eroded_-.___._--~...-.------------ 311 0.1 cent slopes: 2. co cede ceo esse ees 3, 830 1.0 
Adair clay loam, 11 to 18 percent slopes, mod- Marshall silt loam, bench position, 5 to 8 per- 
erately eroded___.-_-_---_____-.-.-------- 31l ad cent slopes, moderately eroded _.----------- 2, 156 .6 
Adair clay loam, 18 to 28 percent slopes, mod- Marshall silt loam, bench position, 8 to 11 per- 
erately eroded__.___-_----_--------------- 164 (4) cent slopes, moderately eroded. __---------- 235 ed, 
Adair soils, 5 to 11 percent slopes, severely Marshall soils, 5 to 8 percent slopes, severely 
(51101 [<6 |e eine ne ene ie mn ene ee eres 76 (4) CTOUGd 22 (a5 eS ee Se eee 3, 617 1.0 
Adair soils, 11 to 18 percent slopes, severely Marshall soils, 8 to 11 percent slopes, severely 
CLOG oo re i A ee atlas eect ee 722 .2 eroded .2< 2 acne ete esl see se se eee ee 8, 796 2.3 
Clarinda silty clay loam, 5 to 11 percent slopes, Marshall soils, 11 to 14 percent slopes, severely 
moderately eroded._-.---.-.-------------- 56 (4) eroded.._.._..-------------------------- 40, 878 10. 9 
Clarinda silty clay loam, 11 to 18 percent slopes, Marshall soils, 14 to 18 percent slopes, severely 
moderately eroded__._..--__.--.-------.-- 96 (}) Coded. 2 foe aes ceeeee sec ecd eee 13, 301 3.5 
Clarinda soils, 5 to 11 percent slopes, severely Marshall soils, 18 to 23 percent slopes, severely 
CVOd 6dr ee et ee ae een 45 Q) CTORME ius eh OR Oem 1, 856 5 
Clarinda soils, 11 to 18 percent slopes, severely Marshall soils, 23 to 32 percent slopes, severely 
eroded: a. ecarcencetssesscoscensssees 310 oh CTOdCG. 2 a eac dees cereals ccceeee eee 246 1 
Colo silty clay loam___..---.-.-------------- 8 (‘) Marshall soils, bench position, 8 to 11 percent 
Colo silty clay loam, overwashed ____-_------- 65 @) slopes, severely eroded____---.-.---------- 515 .1 
Colo silty clay loam, silty clay substratum ---- 2, 243 . 6 || Marshall soils, bench position, 11 to 14 percent 
Corley silt loam.__.-.-------_-------------- 88 Q) slopes, severely eroded.--.--._..---------- 203 .1 
Corley silt loam, bench position. _-__--_------ 62 (4) Minden silt loam___.____-.----..-_-.-------- 329 1 
Dow silt loam, 8 to 14 percent slopes, severely Minden silt loam, bench position. __..-.------ 588 2 
CPOdEd 2 cccc we eccecechensksocaee dees 94 (4) Monona silt loam, 2 to 5 percent slopes, mod- 
Dow silt loam, 14 to 18 percent slopes, severely erately eroded_.-_--__-------------------- 815 2 
CTOCCO nic oe te ee oa 18 @) Monona silt loam, 5 to 8 percent slopes, mod- 
Ida silt loam, 5 to 8 percent slopes, severely erately eroded._..-.---------------------- 5, 869 1.6 
CrOdedee oe Fae bee ences, 936 .3 || Monona silt loam, 5 to 8 percent slopes, severely 
Ida silt loam, 8 to 11 percent slopes, severely eroded 252 shoe te de ected ecu eeeeo sees se 2, 639 .7 
CTO CO apap 8 eX pee le as eee Pe 1, 678 . 4 || Monona silt loam, 8 to 11 percent slopes, mod- 
Ida silt loam, 11 to 14 percent slopes, severely erately eroded._._-.---------------------- 2, 556 .7 
CPOded jets eee eet eee eee 5, 123 1. 4 || Monona silt loam, 8 to 11 percent slopes, se- 
Ida silt loam, 14 to 18 percent slopes, severely verely eroded______-------_-------------- 11, 574 3. 1 
OPO exe seins le toe ee 8, 712 2.3 |) Monona silt loam, 11 to 14 percent slopes, mod- 
Ida silt loam, 18 to 23 percent slopes, severely erately eroded__..._----.----~------------ 2, 622 7 
CPO Ede eee on et ee oboe ak 2, 700 .7 || Monona silt loam, 11 to 14 percent slopes, se- 
Ida silt loam, 23 to 28 percent slopes, severely verely eroded. ________------------------- 31, 560 8. 4 
VOC Oe ce ec ie ere eee rat hep ere 363 .1 || Monona silt loam, 14 to 18 percent slopes, mod- 
Tda silt loam, 28 to 40 percent slopes, severely erately eroded__.____.-------------------- 1, 568 4 
CrOdEed 222 22 oie cet one Sosa cSs 45 (1) Monona silt loam, 14 to 18 percent slopes, se- 
Judson silt loam, 0 to 2 percent slopes.___----- 380 ml verely eroded.___.___-------------------- 14, 844 4.0 
Judson silt loam, 2 to 5 percent slopes__------- 5, 353 1. 4 || Monona silt loam, 18 to 23 percent slopes, mod- 
Judson silt loam, 5 to 8 percent slopes_-------- 2, 567 7 erately eroded_._.._._._------.----------- 1, 047 .3 
Judson-Nodaway-Colo complex, 2 to 5 percent Monona silt loam, 18 to 23 percent slopes, se- 
SIO DGB eek arses ee ee 38, 298 10. 2 verely eroded__..-.____-------_-_-------- 2, 585 7 
Judson-Nodaway-Colo complex, 5 to 8 percent Monona silt loam, 23 to 32 percent slopes, se- 
slOpCSeet oe ene etethon ee ieee es ne cee 1, 445 4 verely eroded__._-.----.----------------- 904 2 
Judson-Nodaway-Zook complex, 2 to 5 percent Monona silt loam, bench position, 2 to 5 per- 
SlOPGSseestesne tae ee eee ee 36, 374 9.7 cent slopes___-___-.----..---------+------ 93 Q) 
Judson-Nodaway-Zook complex, 5 to 8 percent Monona silt loam, bench position, 5 to 8 per- 
SIOPOGS2 ca 2 sce nice. Store coomeeeecces ceca 71 (4) cent slopes, moderately eroded__.__-_-.---- 338 ol 
Kennebee silt loam_.._.__-_-----.---------- 3, 052 . 8 || Monona silt loam, bench position, 8 to 11 per- 
Kennebec silt loam, channeled-.-_.---------- 3, 592 1.0 cent slopes, moderately eroded. --._-_.----- 114 Q) 
Marshall silt loam, 0 to 2 percent slopes-_.----- 6, 640 1.8 || Monona silt loam, bench position, 11 to 14 per- 
Marshall silt loam, 2 to 5 percent slopes---___-- 32, 828 8.7 cent slopes, severely eroded._----__-.------ 19 (?) 
Marshall silt loam, 5 to 8 percent slopes, mod- Nodaway silt loam_.-.-_-------------------- 12, 092 3.2 
erately eroded....._..--------..---------- 11, 657 3. 1 || Nodaway silt loam, shallow to silty clay.-..--- 4, 323 1,2 
Marshall silt loam, 8 to 11 percent slopes, mod- Shelby loam, 8 to 11 percent slopes, moderately 
erately eroded.....__._---------.---------- 7, 365 2.0 CTOdGd 2.2.20 Boece cea cee Sees Seca ek 328 ocd 
Marshall silt loam, 11 to 14 percent slopes, Shelby loam, 11 to 14 percent slopes, moder- 
moderately eroded._.._.------------------ 5, 688 15 ately eroded. -...-.---------------------- 1, 105 .3 
Marshall silt loam, 14 to 18 percent slopes, Shelby loam, 14 to 18 percent slopes, moder- 
moderately eroded___...------------------ 779 .2 ately eroded. _--_..------------~--------- 540 i 
Marshall silt loam, 18 to 28 percent slopes, Shelby loam, 18 to 23 percent slopes, moder- 
moderately eroded____._-------.---------- 253 él ately eroded — -. -.- 22+ = 24-25 =e ens 265 all 
Marshall silt loam, bench position, 0 to 2 per- Shelby loam, 23 to 32 percent slopes, moder- 
cent slopes...-.__------------------------ 1, 007 3 ately eroded__..._____------------------- 175 (@) 


See footnote on page 5. 
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TABLE 1.—Approximate acreage and proportionate extent of the souls mapped—Continued 


Soil Area | Extent Soil Area | Extent 
Acres Percent Acres Percent 
Shelby soils, 8 to 11 percent slopes, severely Steinauer soils, 8 to 11 percent slopes, severely 
eroded. owed tee eee scutes eee odes 257 0.1 eroded asoeceees len ase ce rete en ees 6 () 
Shelby soils, 11 to 14 percent slopes, severely Steinauer soils, 11 to 14 percent slopes, severely 
CFOdOd 6a ie Ge ee oe ee ee eee 2, 430 .6 Sroded 2.2 oe hes fo ee 99 Q) 
Shelby soils, 14 to 18 percent slopes, severely Steinauer soils, 14 to 18 percent slopes, severely 
CROdCO bs Set eet eee oes een ee 3, 278 9 erodeG 2s 2 4 sees en bee ee sees 288 0.1 
Shelby soils, 18 to 23 percent slopes, severely Zook silty clay.-.-.-.---------------------- 3, 429 9 
eroded 2. tec necet ie ties eee eee ete 847 . 2 || Zook silty clay, overwashed_-____------------ 2, 364 .6 
Steinauer loam, 8 to 11 percent slopes, moder- Zook silty clay loam____-_-_-.-------------- 2, 643 7 
ately eroded_...----.-------------------- 92 (4) Zook silty clay loam, overwashed_.-_---------- 2, 365 .6 
Steinauer loam, 11 to 14 percent slopes, moder- Urban areas.._.----.------------------ 1, 051 3 
ately eroded.___.-.-.-.------------------ 77 Q) 
Steinauer loam, 14 to 18 percent slopes, moder- Totele: c220 532 Mote ae eeee eee’ 375, 680 100. 0 
ately eroded_._._------------------------ 114 Q) 
Steinauer loam, 18 to 28 percent slopes, moder- 
ately eroded___._._..-------------------- 240 gol 


1 Less than 0.1 percent. 


Adair series 


The Adair soils are medium acid, moderately well 
drained to imperfectly drained, and very slowly perme- 
able. They have a reddish-brown clay or silty clay sub- 
soil. They generally occur as narrow bands on moder- 
ately to very steep side slopes below the Marshall and 
Monona soils and above the Shelby soils. 

The Adair soils were formed from Kansan glacial till, 
possibly under forest vegetation. They were subsequently 
buried under a mantle of loess and. exposed again at the 
surface after centuries of geologic erosion. After that 
the native vegetation was prairie. The subsoil character- 
istics result mainly from weathering during the earlier 
geologic time. The surface layer is loesslike in some 
places. 

Representative profile (Adair clay loam) : 

0 to 12 inches, dark-brown clay loam; texture ranges from 
silt loam to clay loam, depending on thickness of the loess 
and the amount it has eroded. 

12 to 42 inches, reddish-brown to yellowish-brown, firm, 
gritty, heavy silty clay loam, silty clay, or clay; some mot- 
tles of yellowish brown and reddish brown. 


42 to 60 inches, yellowish-brown, firm, gritty, light clay loam 
mottled with reddish brown and very dark grayish brown. 


Although these soils are on slopes, they are wet and 
seepy in spring and in seasons of high rainfall. Seepage 
can be controlled by laying intercepting tile in the more 

ermeable soils above the Adair soils. 

Soils of the Adair series erode easily when cultivated. 
Slips and shallow gully erosion are common. Severely 
eroded spots are extremely diflicult to cultivate because 
of clay in the subsoil. When the soil is used for culti- 
vated crops, terraces and crop rows should be on a slight 
grade, instead of level, to help the drainage as well as 
to provide control of erosion. 

The soils of this series are low in fertility; they do not 
respond well to fertilizer because of their unfavorable 
physical properties. They have only limited use for cul- 
tivated crops and can be worked only in a narrow range 
of moisture content without becoming cloddy. Their 
best use is for hay or pasture, but yields will be low. 

Very small areas of Adair soils are shown by the con- 
ventional symbol as clay spots on the soil map. 


Adair clay loam, 5 to 11 percent slopes, moderately 
eroded (AdD2).—The profile of this soil differs from the 
one described in that the surface layer is only 4 to 7 
inches thick. This soil is suitable for only limited use 
for cultivated crops, but small areas are farmed the same 
as the surrounding soils. Management group 14 (IVe). 

Adair clay loam, 11 to 18 percent slopes, moderately 
eroded (AdF2).—The profile of this soil differs from the 
one described in that the dark-colored surface layer is 
only 4 to 7 inches thick. The soil is subject to severe 
erosion and is most suitable for permanent pasture. 
Management group 15 (VIe). 

Adair clay loam, 18 to 28 percent slopes, moderately 
eroded (AdH2)—The profile of this soil differs from the 
one described in that the surface layer is lighter colored. 
The soil is subject to severe erosion when cultivated but 
is more suitable for permanent pasture. Management 
group 16 (VIIe). 

Adair soils, 5 to 11 percent slopes, severely eroded 
(AsD3).—The profile of the soils in this mapping unit dif- 
fers from the one described in that less than 3 inches of 
the original surface layer remains. Severe erosion has 
removed the rest. During tillage, the original surface 
soil has been mixed with the subsoil to form a plow layer 
of clay, silty clay, or heavy clay loam. Good vegetative 
cover is very difficult to establish and maintain. This 
soil is best suited to permanent pasture. Management 
group 14 (IVe). 

Adair soils, 11 to 18 percent slopes, severely eroded 
(AsF3).—The profile of the soils in this mapping unit dif- 
fers from the one described in that less than 8 inches of 
the original surface layer is left. The rest has been re- 
moved by erosion. During tillage, the remaining surface 
soil has been mixed with the subsoil. As a result, the 
texture of the plow layer is now a heavy clay loam, clay, 
or silty clay. Good vegetative cover is very difficult to 
establish and maintain. This soil is best suited to perma- 
nent pasture. Management group 16 (VIIe). 


Clarinda series 


The Clarinda series consists of medium acid, poorly 
drained, very slowly permeable soils. They occur as nar- 
row bands or outcrops on side slopes and are usually 


Figure 2.—Roadbank showing loess that is underlain by a buried 
soil (Clarinda or Adair series) that developed from Kansan till. 


below the Marshall and Monona soils. Many areas are 
in coves at the heads of drainageways. Areas are usually 
small. 

These soils were developed in a weathered Kansan 
glacial till (fig. 2) sometimes called gumbotil. The Kan- 
san till weathered to form a heavy plastic clay (gum- 
botil) in an earlier geologic age and was later buried 
under a mantle of loess. After centuries of geologic 
erosion, the loess was removed. The Clarinda soils were 
formed where this once buried soil is exposed on the sur- 
face. The subsoil characteristics result mainly from 
weathering that occurred in the earlier geologic time. 


The native vegetation was grass. In places, a thin layer - 


of loesslike material is found on the surface of Clarinda 
soils. 

Representative profile (Clarinda silty clay loam, mod- 
erately eroded) : 

0 to 5 inches, dark-gray, friable to slightly firm silty clay 
loam. 

5 to 42 inches, grayish-brown, very firm clay to silty clay 
mottled with olive yellow. 

42 to 60 inches, strong-brown, very firm clay loam to silty 
clay. 

Although these soils are on slopes, they are wet and 
seepy in spring and in seasons of high rainfall. Seep- 
age can be controlled best by laying intercepting tile in 
the more permeable soils above the Clarinda soils. 
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These soils erode easily when cultivated. Severely 
eroded spots are extremely difficult to cultivate because 
of clay in the surface soil. If the soil is cultivated, ter- 
races and crop rows should be on a slight grade, instead of 
level, to help drainage and to control erosion. 

These soils are low in fertility, and they do not re- 
spond well to fertilizer because they are wet and have 
poor tilth. They are poorly suited to cultivated crops 
and can be worked only in a narrow range of moisture 
content without becoming cloddy. Their best use is for 
hay or pasture; yields will be low. 

Very small areas of Clarinda soils are shown by the 
conventional symbol as clay spots on the soil map. 

Clarinda silty clay loam, 5 to 11 percent slopes, mod- 
erately eroded (CdD2)—This: soil has a profile that is 
similar to the one described. It is suitable for only lim- 
ited use for cultivated crops. Management group 14 
(IVe). 

Clarinda silty clay loam, 11 to 18 percent slopes, 
moderately eroded (CdF2)—This soil has a profile that is 
similar to the one described. It is suitable for hay or 
pasture. Management group 15 (VIe). 

Clarinda soils, 5 to 11 percent slopes, severely eroded 
(CnD3).—The profile of the soils of this mapping unit dif- 
fers from the profile described in that less than 3 inches 
of the original surface layer remains. Erosion has re- 
moved the rest. The surface soil has been mixed with 
subsoil during tillage. The surface layer is now a silty 
clay and is extremely difficult to work. Good vegetative 
cover is very difficult to establish and maintain. At best, 
this soil is suited to only limited use for cultivation. It 
is more suitable for hay or pasture. Management group 
14 (IVe). 

Clarinda soils, 11 to 18 percent slopes, severely 
eroded (Cnf3).—The profile of the soils of this mapping 
unit differs from the one described in that less than 3 
inches are left of the original surface layer. During 
tillage, the remaining surface soil has been mixed with 
the subsoil. The plow layer now has the texture of silty 
clay and is extremely diflicult to work. Good vegetative 
cover is very difficult to establish and maintain. This 
soil is suitable for permanent pasture, but yields will be 
low. Management group 16 (VIle). 


Colo series 


The Colo series consists of dark, poorly drained, neu- 
tral to slightly acid soils on nearly level bottom lands 
throughout the county. They are subject to various de- 
grees of flooding. The native vegetation was grass. The 
Colo soils are high in organic matter and in available 
moisture-holding capacity. They tend to be low in avail- 
able nitrogen and medium in available phosphorus. 

Representative profile (Colo silty clay loam) : 

0 to 24 inches, very dark gray to black, friable silty clay 
loam. 

24 to 42 inches, black to very dark gray, friable silty clay 
loam. 

42 to 60 inches, dark-gray to gray, friable silty clay loam 
with mottles of strong brown. 

In wet years, cultivation of Colo soils is delayed and 
crop yields are reduced unless drainage has been im- 
proved. Surface drainage works well on these soils. 
Tile drainage can be used in most Colo soils, but tile does 
not work very well in the silty clay substratum phase. 
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Diversion terraces constructed at the base of adjacent 
upland slopes help protect these soils from overflow. The 
Colo soils become cloddy if worked when too wet, but, 
when the moisture is right, the surface layer is easily 
worked. 

Colo silty clay loam (Cm).—This soil has a profile that 
is similar to the one described for the Colo series. In 
some places there is a layer of silt loam overwash on the 
surface that is up to 8 inches thick. 

If properly drained and protected from flooding, this 
soil is suitable for frequent row cropping. The perme- 
ability is moderately slow, but tile will work well if suit- 
able outlets can be obtained. Management group 8 (IIw). 

Colo silty clay loam, overwashed (Co}.—The profile of 
this soil differs from the one described in that the sur- 
face layer is a silt loam overwash ranging from 8 to 20 
inches in thickness. This soil can be worked more easily 
than the other Colo soils because it has a silty surface 
layer. 

If drainage is provided and flooding is controlled, this 
soil is well suited to frequent row cropping. Permeabil- 
ity is moderately slow, but tile drainage will work well 
if suitable outlets can be obtained. Management group 
3 (IIw). 

Cole silty clay loam, silty clay substratum (Cr).—The 
profile of this soil differs from the one described in that 
1t is a silty clay below 20 to 36 inches. This silty clay 
layer is heavier and more clayey than the silty clay loam 
described for the series, and it restricts the movement of 
air and water through the subsoil. The surface layer is 
silt loam or silty clay loam in places. 

This soil is slowly permeable, and tile drainage will 
not work well because the subsoil is heavy. Drainage 
can be improved, however, with surface drains. Without 
artificial drainage, this soil is wetter than the other Colo 
soils. It is suitable for frequent row cropping. If drain- 
age is improved and flooding is controlled, vields can be 
increased. Management group 3 (IIw). 


Corley series 


The Corley series consists of dark-colored, poorly 
drained, medium acid soils that have developed from 
thick loess. They are medium to low in available phos- 
phorus, and they tend to be medium to high in nitrogen. 
They occur with Minden and Marshall soils in shght 
depressions on upland flats or on loess-covered benches, 
They are often ponded for short periods. The Corley 
soils are usually in small tracts and are of minor impor- 
tance in Shelby County. 

Representative profile (Corley silt loam) : 

0 to 16 inches, black, friable silt loam to silty clay loam. 

16 to 34 inches, very dark gray, friable silt loam; some gray- 
ish—brown coatings on peds. 

34 to 52 inches, dark grayish-brown to grayish-brown, slightly 
firm, heavy silty clay loam; peds coated with dark gray; 
mottles of dark brown. 

52 to 60 inches, grayish-brown to light brownish-gray, friable, 
medium silty clay loam to silt loam; dark-brown mottles. 

Erosion is not a problem. Cultivation is usually de- 
layed in wet seasons unless these soils have been drained. 
They are generally farmed in the same manner as the 
surrounding soils, and, if drained, they are well suited 
to cultivated crops. Tile will improve the drainage of 
these soils to some extent but may not be economically 
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feasible because of fairly long distances to an outlet. 
Surface drainage is suggested for most of these soils. 

Corley silt loam (Cs).—This soil has a profile that is 
similar to the one described for the Corley series. The 
surface texture ranges from a silt loam to a light silty 
clay loam. This soil is on upland flats and is frequently 
ponded after heavy rains. Management group 3 (IIw). 

Corley silt loam, bench position (Ct)——This soil has a 
profile similar to the one described. The surface texture 
ranges from a silt loam to a light silty clay loam. This 
soil is on loess-covered benches on second bottoms near 
streams. It is subject to some ponding following heavy 
rains. Management group 3 (IIw). 


Dow series 


The Dow series consists of neutral or calcareous, well- 
drained, upland soils that have developed in olive-gray 
or grayish-brown loess. They are low in available phos- 
phorus and nitrogen. In many areas concretions of lime 
occur in all layers. These soils have moderately rapid 
permeability. The Dow soils occur as narrow bands on 
the sides and on the eroded points of strong to steep 
slopes. Many small areas of Dow soils have been in- 
cluded with the Ida soils. Because of their gray color, 
these Dow soils are conspicuous on the landscape. The 
native vegetation was grass. 

Representative profile (Dow 
eroded) : 

0 to 7 inches, dark-gray, very friable silt loam; calcareous. 
7 to 16 inches, dark grayish-brown to grayish-brown, very 
friable silt loam; calcareous. 


16 to 60 inches, olive-gray to grayish-brown, very friable silt 
loam; strong-brown and black mottles; calcareous. 


silt loam, severely 


These soils respond well to nitrogen and phosphate 
fertilizers but do not need lime. They can hold large 
amounts of water but may be somewhat droughty, as 
water is absorbed slowly and much runs off. The Dow 
soils are subject to severe sheet erosion when cultivated 
without erosion control practices. The lesser slopes are 
suitable for terraces. 

Dow silt loam, 8 to 14 percent slopes, severely eroded 
(DoE3).—This soil has a profile similar to the one described. 
It is suitable for cultivated crops if terraced, cultivated 
on the contour, and heavily fertilized with nitrogen and 
phosphate. Since it occurs as small areas, this soil is 
usually cropped the same as the surrounding soils. Man- 
agement group 7 (IITe). 

Dow silt loam, 14 to 18 percent slopes, severely 
eroded (DoF3).—This soil has a profile similar to the one 
described. Because of steep slopes and severe erosion, 
it has limited use for cultivated crops, even if terraced 
and improved in fertility. Crop rotations should consist 
mainly of hay and pasture, but this soil is generally 
cropped the same as surrounding soils because it occurs 
as small areas. Management group 12 (IVe). 


Ida series 


The Ida series consists of light-colored, well-drained 
soils high in lime (calcareous). They are low in organic 
matter and very low in nitrogen and are especially defi- 
cient in available phosphorus. They have moderately 
rapid permeability. Ida soils occupy moderate to very 
steep slopes, and they are generally severely eroded. 
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Dark layer on surface is within plow 
depth. 


Figure 3.—Ida silt loam. 


Some of the acreage is not suitable for cultivation be- 
cause deep gullies have formed. Little of the origimal 
surface layer is left. The soils have developed in thick, 
calcareous loess, and concretions of lime are normally 
scattered over the surface. Ida soils are more common and 
in larger areas in the western part of the county than in 
the eastern part (fig. 3). 

Representative profile (Ida silt loam, severely eroded) : 

0 to 4 inches, dark grayish-brown, very friable, light silt 
loam; high content of lime (calcareous). 

4 to 60 inches, yellowish-brown, very friable silt loam with 
mottles of brown and grayish brown; high content of lime 
(caleareous). 

Ida soils respond well to nitrogen and phosphate ferti- 
lizers. Crop yields will be low unless these are applied. 
Lime is not needed. The soils can hold large amounts 
of water, but they may be somewhat droughty because 
ee is slowly absorbed at the surface and much runs 
off. 

These soils are silty; they are easily worked, though 
severely eroded. They erode easily if used for row crops, 
unless they are terraced and cultivated on the contour. 
Level terraces work well on slopes of less than 18 per- 


cent. Siltation in terrace channels may cause problems 
if the soils are used frequently for row crops. 

Ida silt loam, 5 to 8 percent slopes, severely eroded 
(idC3).—This soil has a profile similar to the one described 
for the Ida series. It is suitable for crops if terraced, 
cultivated on the contour, and fertilized with nitrogen 
and phosphate. Management group 7 (IIIe). 

Ida silt loam, 8 to 11 percent slopes, severely eroded 
(IdD3).—This soil has a profile similar to the one described. 
It is suitable for cultivated crops if erosion is controlled 
and nitrogen and phosphate are added. Management 
group 7 (IIIe). 

Ida silt loam, 11 to 14 percent slopes, severely eroded 
{IdE3}—This soil has a profile that is similar to the one 
described. It is suitable for cultivated crops if terraced, 
cultivated on the contour, and fertilized with nitrogen 
and phosphate. Management group 7 (IIe). 

Ida silt loam, 14 to 18 percent slopes, severely eroded 
(IdF3]}—This soil has a profile that is similar to the one 
described, It is suitable for only occasional use for culti- 
vated crops, even if terraced and fertilized with nitrogen 
and phosphate. It is more suitable for permanent pas- 
ture than for cultivated crops. Management group 12 
(IVe). 

Ida silt loam, 18 to 23 percent slopes, severely eroded 
(IdG3].—This soil has a profile that is similar to the one 
described. It is suitable for permanent pasture. Man- 
agement group 15 (VIe). 

Ida silt loam, 23 to 28 percent slopes, severely eroded 
(IdH3).—This soil has a profile that is similar to the one 
described. It 1s suitable for permanent pasture. Man- 
agement group 16 (VIIe). 

Ida silt loam, 28 to 40 percent slopes, severely eroded 
(Id!3)—This soil has a profile that is similar to the one 
described. It should be used for permanent pasture, but 
production is low. Management group 16 (VIIe). 


Judson series 


The Judson series consists of deep, dark, moderately 
permeable, well drained to moderately well drained soils. 
They are slightly acid and high in organic matter. They 
are usually medium to high in available nitrogen but are 
only medium in available phosphorus. The moisture- 
holding capacity is high. Judson soils occur as small 
areas on alluvial fans at the end of small drainageways 
and in narrow bands at the base of slopes. They devel- 
oped from silty material that has washed from higher 
slopes. The native vegetation was grass. 

Representative profile (Judson silt loam): 

0 to 24 inches, black, friable silt loam. 

24 to 43 inches, very dark gray to dark grayish-brown, fri- 
able silt loam. 

43 to 50 inches, dark-gray, friable silt loam. 


Gully erosion can be a serious problem because the soils 
occur at the base of slopes and at the end of drainage- 
ways. Occasional deposits of fresh silt can be expected 
following heavy rains, and in some places the surface 
layer is dark gray, instead of black, as a result of recent 
deposits. 

Judson soils are highly productive and easily worked, 
but they generally need protection from overflow. This 
can be obtained by constructing diversion terraces on 
higher slopes. These soils are generally cropped in the 
same manner as surrounding soils. 
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Judson silt loam, 0 to 2 percent slopes (JdA).—This 
soil has a profile like the one described. It may be 
slightly wet part of the time, but it can be used fre- 
quently for row crops. Since it occurs as small areas, 
it is normally farmed in the same manner as the sur- 
rounding soils. Management group 1 (1). 

Judson silt loam, 2 to 5 percent slopes (jdB).—This 
soil has a profile like the one described. It is slightly 
wet at times, but it can be used frequently for row crops. 
Management group 2 (IIe). 

Judson silt loam, 5 to 8 percent slopes (JdC)—The 
profile of this soil is similar to the one described. It is 
subject to both sheet and gully erosion. It can be used 
for frequent row cropping, but it should be terraced or 
cultivated on the contour. Management group 8 (IIIe). 

Judson-Nodaway-Colo complex, 2 to 5 percent slopes 
UnB).—'These soils occur in upland drainageways in such 
an intricate pattern that they were not mapped sepa- 
rately. Each member of the complex is described sepa- 
rately in its series. The Colo and Nodaway soils are 
adjacent to the channel of the more nearly level drain- 
ageways. The Judson sojls are in narrow bands at the 
bases of slopes that border narrow drainageways. 
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This complex of soils is subject to some flooding. 
Diversion terraces constructed on adjacent higher slopes 
will help control runoff and prevent some of the flood- 
ing. Tile drainage may be needed in the wetter parts 
of the Colo soils. Gullying may be a serious problem. 

This complex is generally cropped in the same manner 
as surrounding soils. Management group 2 (Tle). 

Judson-Nodaway-Colo complex, 5 to 8 percent slopes 
(InC).—This mapping unit is similar to Judson-Nodaway- 
Colo complex, 2 to 5 percent slopes, but has a higher 
percentage of Judson soil. It occupies moderate slopes. 
Management group 8 (IIe). 

Judson-Nodaway-Zook complex, 2 to 5 percent slopes 
(JzB).—These soils generally occur in drainageways. They 
are associated in such an intricate pattern that it was 
not practical to map them separately. Each member of 
the complex is described separately in its series. Figure 
4 shows how this complex occurs on the landscape. 


The Judson soils occur at the base of the slope. The 


poorly drained Zook and the well drained to moderately 
well drained Nodaway are near the stream channel. The 
pattern of this complex is variable because of difference 
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Figure 4.—The occurrence of some major upland soils in relation to parent material and slope. 
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in slope, texture, and color and because of material re- 
cently deposited. 

Runoff water from adjacent hillsides tends to form 
gullies in these soils. The upper parts of many drain- 
ageways should be in grass to control runoff and prevent 
gully erosion. Diversion terraces are sometimes used at 
the base of adjacent. hillsides to protect these soils from 
overflow. ‘Tiling is not suitable for the Zook soils in 
this complex. Large areas of these soils are suitable for 
frequent row cropping. Smaller areas are cropped along 
with surrounding soils. Management group 3 (IIw). 

Judson-Nodaway-Zook complex, 5 to 8 percent slopes 
(JzC)—This mapping unit consists of soils like those of 
Judson-Nodaway-Zook complex, 2 to 5 percent slopes. It 
has, however, a higher percentage of Judson soil. It oc- 
curs on moderate slopes. The stronger slopes erode 
easily when cultivated. Management group 8 (IITe). 


Kennebec series 


The Kennebec series consists of dark-colored, moder- 
ately well drained soils on flood plains. They are low 
to medium in content of available phosphorus, medium 
to high in nitrogen, and high in organic matter. They 
are neutral to shghtly acid and have a high capacity for 
holding moisture. The subsoil is moderately permeable 
to air and moisture. The native vegetation was grass 
and trees. 

Representative profile (Kennebec silt loam) : 

0 to 16 inches, black, friable silt loam. 
16 to 40 inches, very dark brown, friable silt loam to light 
silty clay loam. 


40 to 60 inches, very dark gray, friable silt loam with occa- 
sional layers of dark brown. 


Kennebec soils are generally subject to flooding, but 
straightening of channels partly eliminates this hazard. 

Kennebec silt loam (Kb).—This soil has a profile like 
the one described for the series. It is well suited to fre- 
quent row cropping and is one of the most productive 
soils in the county. Management group 1 (1). 

Kennebec silt loam, channeled (Kc).—This soil has a 
profile that is similar to the one described. One or more 
meandering oxbow channels are in the areas of this soil. 
These channels are wet part of the time and should be 
provided with outlets into the main stream. Oxbows 
frequently dissect the soil into small areas and make 
cultivation difficult. This soil is suitable for frequent 
row cropping, but the control of floods may be a problem. 
Management group 1 (I). 


Marshall series 


The Marshall series consists of well-drained, slightly 
acid to medium acid soils that have developed in thick 
loess. Most Marshall soils are on uplands; the rest are 
on benches. They are among the major soils in the 
county and occur in all parts except the extreme north- 
western corner. Marshall soils are high in available po- 
tassium and low to medium in available phosphorus. 
Normally, they tend to be low in nitrogen. The subsoil 
is moderately permeable to air, moisture, and roots. The 
Marshall soils have a high capacity to hold available 
moisture. 

Representative profile (Marshall silt loam) : 


0 to 11 inches, very dark brown to very dark grayish-brown, 
friable silt loam to light silty clay loam. 
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Figure 5.—A profile of Marshall silt loam. The dark-colored top 

layer is about 11 inches thick. The second layer is transitional 

to the subsoil, which is the third layer. Below the yardstick is 
parent material. 


11 to 29 inches, dark-brown to dark yellowish-brown, friable 
silty clay loam. 

29 to 60 inches, dark-brown to dark yellowish-brown, friable 
silt loam with mottles of grayish brown. 

If not eroded, the Marshall soils are high in organic 
matter. They are easily worked and respond well to 
nitrogen and phosphate fertilizers. On gentle slopes 
they are among the most productive soils in the county 
(fig. 5). The stronger slopes are easily eroded and 
should be terraced if they are to be cropped frequently. 
Level terraces can be used because the subsoil is moder- 
ately permeable. 

The Marshall soils differ from the Monona soils in 
that they are slightly more acid and have slightly more 
clay in the subsoil. 

Marshall silt loam, 0 to 2 percent slopes (MaA).—The 

rofile of this soil differs from the one described in that 
it has a thicker dark surface layer. This soil ordinarily 
is in small areas on nearly level, upland divides. Small 
areas of Minden and Corley soils were included with this 
soil. 

Erosion is not a problem on this soil. It is well suited 
to row crops but is usually farmed the same as the sur- 
rounding soils. Management group 1 (I). 

Marshall silt loam, 2 to 5 percent slopes (Ma8).—This 
soil has a profile that is similar to the one described. 


SHELBY COUNTY, IOWA 11 


The soil is gently sloping and well suited to cultivated 
crops. Erosion is a slight problem. Management group 
2 (IIe). 

Mie hall silt loam, 5 to 8 percent slopes, moderately 
eroded (MaC2).—The profile of this soil differs from the 
one described in that the dark surface layer is only 3 to 
7 inches thick. The soil is well suited to cultivated crops, 
but erosion is a problem. Management group 4 (IIe). 

Marshall silt loam, 8 to 11 percent slopes, moderately 
eroded (MaD2)—-The profile of this soil differs from the 
one described in that the dark surface layer is only 3 to 
7 inches thick. Erosion is a serious problem, but the 
soil is suitable for cultivated crops if properly managed. 
Management group 5 (IIe). 

Marshall silt loam, 11 to 14 percent slopes, moder- 
ately eroded (MaE2).—The profile of this soil differs from 
the one described in that the dark surface layer is only 
3 to 7 inches thick. Erosion is a serious problem, but 
the soil is suitable for cultivated crops if properly man- 
aged. Management group 6 (IIIe). 

Marshall silt loam, 14 to 18 percent slopes, moder- 
ately eroded (MaF2)—The profile of this soil differs from 
the one described in that the dark surface layer is only 
3 to 7 inches thick and is lighter colored. The soil is 
easily eroded when cultivated. Because of its strong 
slopes, this soil has limited use for cultivated crops. It 
should be used for meadow at least 2 years out of 4, even 
if terraced. Management group 11 (IVe). 

Marshall silt loam, 18 to 28 percent slopes, moder- 
ately eroded (MaH2).—The profile of this soil differs from 
the one described in having a lighter colored surface 
layer that is only 3 to 7 inches thick. Because of its 


steep slopes, this soil is most suitable for permanent pas- 


ture. Management group 15 (VIe). 

Marshall silt loam, bench position, 0 to 2 percent 
slopes (MbA).—The profile of this soil differs from the one 
described in that it has a thicker dark surface layer. 
Small areas of the Minden and the Corley soils are asso- 
ciated with this soil and have been mapped with it. 
Erosion is not a problem. This soil is well suited to 
row crops. Management group 1 (I). 

Marshall silt loam, bench position, 2 to 5 percent 
slopes (MbB).—This soil has a profile similar to the one 
described. Erosion is a slight problem, but the soil is 
well suited to cultivated crops. Management group 2 
(ITe). 

Marshall silt loam, bench position, 5 to 8 percent 
slopes, moderately eroded (MbC2)}.—The profile of this 
soil differs from the one described in that the dark sur- 
face layer is only 3 to 7 inches thick. Erosion is a prob- 
lem, but this soil is well suited to cultivated crops. 
Management group 4 (IIIe). 

Marshall silt loam, bench position, 8 to 11 percent 
slopes, moderately eroded (MbD2).—This soil has a pro- 
file similar to the one described, but the dark surface 
layer is only 3 to 7 inches thick. Erosion is a serious 
problem, but, properly managed, the soil is suitable for 
cultivated crops. Management group 5 (IIe). 

Marshall soils, 5 to 8 percent slopes, severely eroded 
(McC3).—The profile of the soils in this mapping unit dif- 
fers from the one described in that less than 8 inches of 
the original surface layer remains. During tillage, the 
plow layer has been mixed with the subsoil and now is 


a silty clay loam. Erosion is serious, but, if properly 
managed, the soils are well suited to cultivated crops. 
Management group 4 (IIIe). 

Marshall soils, 8 to 11 percent slopes, severely eroded 
(McD3).—The profile of the soils in this mapping unit dif- 
fers from the one described in that less than 3 inches 
of the original surface layer remains. Because of till- 
age, the surface layer has been mixed with the subsoil 
and now is a silty clay loam. Erosion is a serious prob- 
lem. Nevertheless, if properly managed, these soils are 
suitable for cultivated crops. Management group 5 
(iiTe). 

Marshall soils, 11 to 14 percent slopes, severely 
eroded (McE3).—The profile of the soils in this mapping 
unit differs from the one described in that less than 3 
inches of the original surface layer remains. During 
tillage, the surface layer has been mixed with the sub- 
soil and now is a silty clay loam. Erosion is serious, but, 
if properly managed, these soils are suitable for cultiva- 
tion. Management group 6 (IIIe). 

Marshall soils, 14 to 18 percent slopes, severely 
eroded (McF3).—The profile of the soils in this mapping 
unit is similar to the one described, but less than 3 inches 
of the original surface layer remains. The surface layer 
has been mixed with the subsoil and now is a silty clay 
loam. These soils erode easily. Because of the steep 
slopes and severe erosion on these soils, use for culti- 
vated crops is limited. The soils should be in grass at 
least. 2 years out of 4, even if they have been terraced. 
Management group 11 (IVe). 

Marshall soils, 18 to 23 percent slopes, severely 
eroded (McG3}.—The soils of this mapping unit have less 
than 8 inches of the original surface layer. The plow 
layer is now a silty clay loam. Otherwise, the profile is 
similar to the one described. Because of steep slopes, 
these soils are most suitable for permanent pasture. 
Management group 15 (VIe). 

Marshall soils, 23 to 32 percent slopes, severely 
eroded (Mcl3)—The profile of the soils in this mapping 
unit differs from the one described in that less than 3 
inches of the original surface layer remains. The tex- 
ture of the surface layer is now a silt loam to silty clay 
loam. Because of the steep slopes, these soils are suit- 
able only for permanent pasture. Management group 16 
(VIIe). 

Marshall soils, bench position, 8 to 11 percent slopes, 
severely eroded (MdD3).—Less than 8 inches of the orig- 
inal surface layer remains because of severe erosion. 
Otherwise, the soils in this mapping unit have a profile 
like the one described for the Marshall series. The sur- 
face layer has been mixed with subsoil and now is a silty 
clay loam. Erosion is serious, but these soils are suit- 
able for cultivated crops if properly managed. Manage- 
ment group 5 (IITe). 

Marshall soils, bench position, 11 to 14 percent 
slopes, severely eroded (MdE3).—The profile of the soils 
in this mapping unit differs from the one described in 
that less than 8 inches of the original surface layer re- 
mains. The surface soil has been mixed with the sub- 
soil and is now a silty clay loam. Erosion control is a 
serious problem, but these soils are suitable for cultivated 
crops if properly managed. Management group 6 (IIIe). 
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Minden series 


The Minden series consists of dark-colored, imperfectly 
drained soils that have developed from thick loess. They 
are high in organic matter and in their capacity to hold 
available moisture. They are neutral to slightly acid, 
medium to low in available phosphorus, and generally 
medium in available nitrogen. The Minden soils are 
nearly level and are on uplands and benches in associa- 
tion with the Marshall and the Corley soils. The native 
vegetation was grass. 

Representative profile (Minden silt loam) : 

0 to 22 inches, black to very dark gray, friable silt loam. 

22 to 51 inches, gray to olive-gray, friable silty clay loam; 
brown mottles. 

51 to 60 inches, gray, friable silt loam; brown mottles. 

The Minden soils respond well to nitrogen and phos- 
phate fertilizers. They may be slightly wet part of the 
time, though the subsoil is moderately permeable. Ero- 
sion is not a problem. 

Minden silt loam (Me).—This soil is on uplands and 
has a profile similar to the one described. Figure 4 
shows the position of this soil on the landscape and its 
relation to associated soils. Small areas (generally less 
than 1 acre) of Corley soils are included. Minden silt 
loam is suitable for frequent row cropping and is one 
of the most productive soils in the county. Management 
group 1 (I). 

Minden silt loam, bench position (Mn).—This soil has 
a profile that is similar to the one described. It occurs 
in bench positions near streams. A few areas may re- 
ceive runoft from the uplands and deposits of silt during 
heavy rains. In spring the water table may be within 
20 inches of the surface. The soil is suitable for fre- 
quent row cropping. Management group 1 (I). 


Monona series 


The Monona series consists of well-drained, moderately 
dark soils that have developed from thick loess. They 
are neutral to slightly acid, low in available nitrogen, 
high in available potassium, and low to medium in avail- 
able phosphorus. The subsoil is moderately permeable. 
The capacity of the soils to hold available moisture is 
high. 

Reon soils most commonly occur on upland side 
slopes in the western half of the county, but they are 
also on upland divides in Grove Township. Occasion- 
ally, the Monona soils have bench positions. Slopes 
range from gentle to very steep. The native vegetation 
was grass. 

Representative profile (Monona silt loam, moderately 
eroded) : 

0 to 6 inches, very dark brown to very dark grayish-brown, 
friable silt loam to light silty clay loam. 

6 to 35 inches, dark-brown to dark yellowish-brown, friable 
silt loam to light silty clay loam. 

25 to 60 inches, yellowish-brown, friable silt loam; dark- 
brown and grayish-brown mottles. 

These soils respond well to nitrogen and phosphate 
fertilizers. Lime is not needed. On the more gentle 
slopes, the soils are very productive. The stronger slopes 
erode easily and should be terraced if used frequently 
for row crops. Movement of water through the subsoil 
is good, and level terraces are suitable. Monona soils 
are easily worked, even when eroded. 


The Monona soils differ from the Marshall soils in 
having a more silty subsoil and in being slightly less acid. 

Monona silt loam, 2 to 5 percent slopes, moderately 
eroded (MoB2).—This soil has a profile similar to the 
one described. It occurs on gentle upland slopes. Ero- 
sion is a slight problem. The soil can be used for culti- 
vated crops, but erosion should be controlled. Some of 
the nearly level areas included with this soil may need 
lime. Management group 2 (IIe). 

Monona silt loam, 5 to 8 percent slopes, moderately 
eroded (MoC2}.—The profile of this soil is similar to the 
one described. Erosion is a problem, but the soil can be 
used for cultivated crops if erosion 1s controlled. Man- 
agement group 4 (IIIe). 

Monona silt loam, 5 to 8 percent slopes, severely 
eroded (MoC3}.—The profile of this soil differs from the 
one described in that less than 3 inches of the original 
surface layer remains. During tillage, the remaining 
surface layer has been mixed with the subsoil. This soil 
can be used for cultivated crops if fertilizer is applied 
and erosion is controlled. Management group 4 (IITe). 

Monona silt loam, 8 to 11 percent slopes, moderately 
eroded (MoD2).—This soil has a profile similar to the one 
described. Erosion is a problem, but the soil can be used 
for cultivated crops if it is terraced or cultivated along 
the contour whenever row crops are grown. Manage- 
ment group 5 (IIe). 

Monona silt loam, 8 to 11 percent slopes, severely 
eroded (MoD3).—The profile of this soil differs from the 
one described in that less than 3 inches of the original 
surface Jayer remains. The soil is severely eroded, and 
the remaining surface layer has been mixed with the sub- 
soil during tillage. This soil can be used for cultivated 
crops if it is fertilized, terraced, and tilled on the con- 
tour. Management group 5 (IIe). 

Monona silt loam, 11 to 14 percent slopes, moderately 
eroded (MoE2}.—The profile is like the one described for 
the Monona series. Erosion is a problem. The soil is 
suitable for cultivated crops, but, if row crops are grown, 
fields should be terraced and tilled on the contour. Man- 
agement group 6 (IITe). 

Monona silt loam, 11 to 14 percent slopes, severely 
eroded (MoE3).—The profile of this soil differs from the 
one described in that less than 3 inches of the original 
surface layer remains. The soil is severely eroded, and 
the surface layer has been mixed with the subsoil. This 
soil is suitable for cultivated crops if it is fertilized, ter- 
ae and farmed on the contour. Management group 6 
(IIe). 

Monona silt loam, 14 to 18 percent slopes, moder- 
ately eroded (Mof2).—-This soil has a profile like the one 
described. It erodes easily when cultivated but is suit- 
able for occastonal use for row crops. If it is cultivated, 
it ought to be in meadow at least 2 years out of 4. This 
soil should be terraced. Management group 11 (IVe). 

Monona silt loam, 14 to 18 percent slopes, severely 
eroded {MoF3).—The profile of this soil differs from the 
one described in that less than 8 inches of the original 
surface layer remains. The soil is severely eroded. The 
surface soil has been mixed with subsoil during tillage. 
This soil is suitable for occasional use for row crops but 
should be in meadow at least 2 years out of 4. It should 
be terraced and tilled on the contour. Management 
group 11 (IVe). 
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Monona silt loam, 18 to 23 percent slopes, moderately 
eroded (MoG2).—This soil is similar to the one described. 
It erodes easily and, because of its steep slopes, is poorly 
suited to cultivated crops. It is more suitable for perma- 
nent pasture. Management group 15 (VIe). 

Monona silt loam, 18 to 23 percent slopes, severely 
eroded (MoG3).—The profile of this soil differs from the 
one described in that less than 3 inches of the original 
surface layer is left. The soil has been cultivated in the 
past and is severely eroded. Because it is steep and se- 
verely eroded, it 1s poorly suited to cultivated crops. 
Permanent pasture is a more suitable use. Management 
group 15 (VIe). 

Monona silt loam, 23 to 32 percent slopes, severely 
eroded (Mol3)—The profile of this soil differs from the 
one described in that less than 8 inches of the original 
surface layer remains. The soil is on very steep slopes, 
and it is suitable for permanent pasture. Management 
group 16 (VIIe). 

Monona silt loam, bench position, 2 to 5 percent 
slopes (Mi8).—The profile of this soil differs from the one 
described in that the surface layer is 7 to 14 inches thick. 
Erosion is a slight problem, but the soil can be used for 
frequent row cropping if erosion is controlled. Manage- 
ment group 2 (Ile). 

Monona silt loam, bench position, 5 to 8 percent 
slopes, moderately eroded (MitC2).—This soil has a profile 
similar to the one described. The soil can be used for 
cultivated crops if erosion is controlled. Management 
group 4 (IIe). 

Monona silt loam, bench position, 8 to 11 percent 
slopes, moderately eroded (MiD2).—This soil has a profile 
similar to the one described. It is suitable for cultivated 
crops, but, if row crops are grown, fields should be ter- 
raced and tilled on the contour. Erosion is a problem. 
Management group 5 (IIe). 

Monona silt loam, bench position, 11 to 14 percent 
slopes, severely eroded (MiE3).—This soil differs from the 
one described in that less than 3 inches of the original 
surface layer remains. It is severely eroded. During 
tillage, the surface layer has been mixed with subsoil. 
This soil is suitable for cultivated crops if it is fertilized, 
terraced, and farmed on the contour. Management group 
6 (IIe). 


Nodaway series 


In the Nodaway series are light colored to moderately 
dark colored, nearly level soils that are subject to flood- 
ing. However, in areas where stream channels have been 
straightened, these soils are not frequently flooded. They 
are neutral to slightly acid, low to medium in available 
phosphorus, and ordinarily low to medium in available 
nitrogen. Their capacity for holding available moisture 
is high. 

Representative profile (Nodaway silt loam): 

0 to 20 inches, very dark grayish-brown, friable silt loam. 

20 to 35 inches, very dark gray to very dark brown, friable 
silt loam; some reddish-brown mottles. 

35 to 50 inches, black to very dark brown, friable silt loam 


or silty clay loam; this is a darker colored soil that has 
been buried by the more recent deposits. 


The Nodaway soils respond well to nitrogen and phos- 
phate fertilizers, and they are easy to work. 


Nodaway silt loam (No).—This soil has a profile similar 
to the one described. The dark-colored, buried soil is at 
depths ranging from 20 to 42 inches or more. The sub- 
soil is moderately permeable and circulation of air and 
water is good. This soil is well drained to moderately 
well drained. It is suitable for frequent row cropping 
and is one of the most productive soils in the county. 
Management group 1 (I). 

Nodaway silt loam, shallow to silty clay (Ns).—The 
profile of this soil differs from the one described in hav- 
ing a silty clay subsoil at depths ranging from 20 to 36 
inches. Clay in the subsoil restricts the movement of air 
and water and makes the soil imperfectly drained. The 
use of V- or W-type ditches will improve the drainage. 
Tile drains probably will not work well. This soil is 
suitable for frequent row cropping and yields will be 
increased if drainage can be improved. Management 
group 3 (IIw). 


Shelby series 


The Shelby series consists of dark-colored, well drained 
to moderately well drained upland soils that have devel- 
oped from glacial till. They are generally medium acid, 
low to medium in available phosphorus, and usually low 
in available nitrogen. Medium to heavy clay loam in the 
subsoil tends to restrict the movement of air and water 
and to make the soils moderately slowly permeable. 
Shelby soils are on the points of eroded slopes or in bands 
on side slopes, usually below the Marshall, Monona, Adair, 
or Clarinda soils. Slopes range from moderate to very 
steep. The native vegetation was grass. Figure 4, page 9, 
shows the position of Shelby soils in relation to some of the 
associated soils. 

Representative profile (Shelby 
eroded) : 

0 to 6 inches, very dark gray, friable loam, 

6 to 380 inches, very dark grayish-brown to dark-brown, fri- 
able to firm, medium to heavy clay loam with mottles of 
brown and yellowish brown. 

30 to 48 inches, dark yellowish-brown to yellowish brown, 
firm clay loam with mottles of yellowish brown, grayish 
brown, brown, and gray; generally caleareous (high in 
lime) below 48 inches. 


loam, moderately 


Some small areas of the associated Adair soils were 
mapped with the Shelby soils because boundaries were 
not always distinct. Some of the included soils have a 
heavier and a more reddish-brown subsoil than that de- 
scribed for the Shelby series. 

The Shelby soils respond fairly well to nitrogen and 
phosphate fertilizers. They erode easily, but the lesser 
slopes are suitable for cultivation if erosion is controlled. 
Terraces and contour tillage can be used to help control 
erosion. The terraces should be graded to allow for the 
safe disposal of excess water and to reduce wetness in 
the terrace channel. Shelby soils do not dry after rains 
quite so quickly as the associated Monona and Marshall 
soils. 

Shelby loam, 8 to 11 percent slopes, moderately 
eroded (ShD2).—This soi] has a profile similar to the one 
described. It is suitable for cultivated crops, but fields 
should be terraced or tilled on the contour if row crops 
are grown. Management group 9 (I[e). 

Shelby loam, 11 to 14 percent slopes, moderately 
eroded (ShE2)—-This soil has a profile similar to the one 
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described. It is suitable for cultivated crops, but should 
be in meadow at least 2 years out of 5, even when it is 
terraced. A few small sandy or gravelly areas are in- 
cluded and are shown by gravel symbols. Management 
group 9 (IITe). 

Shelby loam, 14 to 18 percent slopes, moderately 
eroded (ShF2)—This soil has a profile similar to the one 
described. It is poorly suited to cultivated crops and 
should be in permanent hay or pasture, or cultivated 
only occasionally. Management group 138 (IVe). 

Shelby loam, 18 to 23 percent slopes, moderately 
eroded (ShG2).—This soil has a profile similar to the one 
described. It is best for permanent pasture. Manage- 
ment group 15 (VIe). 

Shelby loam, 23 to 32 percent slopes, moderately 
eroded (ShH2).—This soil has a profile similar to the one 
described. It is suitable only for permanent pasture. 
Management group 16 (VIIe). 

Shelby soils, 8 to 11 percent slopes, severely eroded 
(SoD3).—The profile of the soils in this mapping unit dif- 
fers from the one described In that less than 3 inches 
of the original surface layer remains. The rest was re- 
moved by severe erosion. The original surface layer has 


been mixed with the subsoil to form a lighter colored » 


surface than that described as typical for Shelby soils. 
In addition, the texture of the surface layer is clay loam 
in most places. 

The soils in this mapping unit are low in organic mat- 
ter, difficult to work, and hard to keep in good tilth. 
They are poorly suited to cultivated crops. Keep them 
in permanent hay or pasture, or cultivate only occasion- 
ally. A very few small sandy and gravelly areas are 
included and are shown by gravel symbols. Management 
group 13 (IVe). 

Shelby soils, 11 to 14 percent slopes, severely eroded 
(SoE3).—The profile of the soils in this mapping unit dif- 
fers from the one described in that less than 3 inches of 
the original surface layer remains. The plow layer has 
been mixed with the subsoil during tillage. It is lighter 
colored than the plow layer described for the series and 
in most places now has the texture of clay loam. 

The soils of this mapping unit are low in organic mat- 
ter; they are more difficult to work and to keep in good 
tilth than the moderately eroded Shelby loam described 
as typical of the series. They are poorly suited to culti- 
vated crops and should be in permanent hay or pasture, 
or cultivated only occasionally. A very few small sandy 
or gravelly areas are included and are shown by gravel 
symbols. Management group 18 (IVe). 

Shelby soils, 14 to 18 percent slopes, severely eroded 
{SoF3)—The profile of these soils differs from the one 
described in that less than 3 inches of the original sur- 
face layer remains. The surface soil has been mixed with 
the subsoil. It is now lighter in color than the surface 
layer in the profile described as typical and in most 
places has the texture of clay loam. <A very few small 
sandy and gravelly areas are included and are shown by 
gravel symbols. 

The soils of this mapping unit are low in organic 
matter and more difficult to work and to keep in good 
tilth than the moderately eroded Shelby loam described 
as typical of the series. 

These soils are not suitable for cultivated crops and 


should be kept in permanent hay or pasture. 
ment group 15 (VIe). 

Shelby soils, 18 to 23 percent slopes, severely eroded 
{SoG3).—The profile of these soils differs from the one 
described in that less than 3 inches of the original sur- 
face layer remains. The surface layer in most places is 
now a clay loam. Because of steep slopes and severe 
erosion, this soil is suitable only for permanent pasture. 
A very few small sandy and gravelly areas are included 
and are shown by gravel symbols. Management group 
16 (Vite). 


Steinauer series 


Manage- 


In the Steinauer series are dark-colored, well-drained, 
upland soils that have developed from glacial till. They 
are high in lime, low in available phosphorus, and usu- 
ally low in available nitrogen. Clay loam in the subsoil 
tends to restrict the movement of air and water and to 
make the soils moderately slowly permeable. The Stein- 
auer soils occur on strong to steep slopes and as outcrops 
or narrow bands on side slopes. Areas are usually small 
but occur throughout the county. The native vegetation 
was grass. 

Representative profile (Stemauer loam) : 

0 to 12 inches, very dark gray, friable loam; calcareous. 

12 to 60 inches, dark-brown to yellowish-brown, slightly firm 
clay loam with mottles of brown and grayish brown; high 
in lime; many pebbles. 

The Steinauer soils are similar to the Shelby soils but 
are high in lime. The Shelby soils are acid. Steinauer 
soils respond fairly well to nitrogen and phosphate but 
do not need lime. Runoff is rapid, and, unless the fields 
are terraced and tilled on the contour, the soils erode 
easily when cultivated. The lesser slopes are suitable 
for cultivated crops if erosion is controlled. Steinauer 
soils in smaller areas are frequently farmed in the same 
way as surrounding soils. 

A few small areas of Shelby and Adair soils are in- 
cluded with some areas of these soils. 

Steinauer loam, 8 to 11 percent slopes, moderately 
eroded (SrD2).—The profile of this soil differs from the 
one described in that the surface layer is only 3 to 7 
inches thick. The soil should be terraced or tilled on the 
contour if row crops are grown. Management group 9 

TlTe). 

\ Steinauer loam, 11 to 14 percent slopes, moderately 
eroded (SrE2).—The profile of this soil differs from the one 
described in that the surface layer is 3 to 7 inches thick. 
The soil erodes easily when cultivated; it should be ter- 
raced and tilled on the contour if row crops are grown. 
Management group 9 (IITe). 

Steinauer loam, 14 to 18 percent slopes, moderately 
eroded (SrF2}.—The profile of this soil differs from the one 
described in that the surface layer is only 3 to 7 inches 
thick. It is poorly suited to cultivated crops. Unless 
it is terraced, it erodes easily when in row crops. It is 
best. suited to permanent hay or pasture. Management 
group 13 (IVe). 

Steinauer loam, 18 to 28 percent slopes, moderately 
eroded (SrG2).—The profile of this soil differs from the one 
described in that the surface layer is only 3 to 7 inches 
thick. The soil is best suited to permanent pasture. 
Management group 16 (VIIe). 
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Steinauer soils, 8 to 11 percent slopes, severely eroded 
{SsD3)—The profile of these soils differs from the one de- 
scribed in that erosion has reduced the original surface 
layer to a thickness of less than 3 inches. During tillage, 
the surface layer has been mixed with the subsoil and now 
has the texture of clay loam. These soils are low in or- 
ganic matter and difficult to work and to keep in good 
tilth. They are suitable only for occasional use for culti- 
vated crops. Their best use is for permanent hay or 
pasture. Management group 18 (1Ve). 

Steinauer soils, 11 to 14 percent slopes, severely 
eroded (SsE3).—The profile of the soils of this mapping 
unit differs from the one described in that erosion has 
reduced the original surface layer to a thickness of less 
than 8 inches. The surface soil has been mixed with sub- 
soil during tillage; it now has the texture of clay loam. 
These soils are low in organic matter and difficult to work 
and to keep in good tilth. They are suitable for only 
occasional cultivation, or for hay or pasture. Manage- 
ment group 13 (IVe). 

Steinauer soils, 14 to 18 percent slopes, severely 
eroded (SsF3).—The profile of the soils in this mapping unit 
differs from the one described in that erosion has reduced 
the original surface soil to a thickness of less than 3 
inches. The remaining surface soil has been mixed with 
the subsoil, and the plow layer is now a clay loam. These 
souls are low in organic matter and difficult to work and 
to keep in good tilth. They are suitable for permanent 
hay or pasture. Management. group 15 (VIe). 


Zook series 


The Zook series consists of dark, poorly drained soils 
on bottom lands. They are wet and flooded part of the 
time and are difficult to manage. The clayey subsoil is 
slowly to very slowly permeable; it restricts the move- 
ment of air and moisture. Zook soils are fairly high in 
fertility, but wetness reduces yields. The native vegeta- 
tion was grass and trees. 

Representative profile (Zook silty clay) : 

0 to 20 inches, black, very firm silty clay. 

20 to 40 inches, black to very dark gray, very firm silty clay. 

40 to 60 inches, very dark gray to dark gray, very firm silty 
clay mottled with shades of olive. 

Zook soils, among the most extensive bottom-land soils, 
are suitable for cultivation if adequately drained and pro- 
tected from flooding. Tile drains do not work well, but 
V- or W-type ditches and bedding can be used to improve 
drainage. Diversion terraces constructed at the base of 
adjacent slopes help protect Zook soils from overflow. 

Wheat and soybeans are suited to the Zook soils; corn 
can be grown if drainage is provided. Alfalfa is not 
well suited. 

Zook silty clay (Zc).—The profile of this soil is similar 
to the one described. The surface layer is clayey and 
very slowly permeable. It is heavier than that in the 
other Zook soils and more difficult to work. If worked 
when too wet or too dry, it becomes fairly cloddy. 

Zook silty clay is suitable for cultivated crops but 
should be protected from flooding and drained adequately. 
Tile cea is not suitable. Management group 10 
(IIIw). 

Zook silty clay, overwashed (Zo).—The profile of this 
soil differs from the one described in that the surface 
layer is from 8 to 20 inches thick and consists of an over- 


wash of very dark grayish-brown silt loam. This soil is 
easier to work than Zook silty clay. The subsoil, how- 
ever, is a very slowly permeable silty clay. The effective- 
ness of tile drainage is doubtful. 

The soil is suited to cultivated crops but should be 
drained and protected from flooding. Management group 
10 (IIIw). 

Zook silty clay loam (Zs)—-The profile of this soil 
differs from the one described in that it has a dark-col- 
ored, silty clay loam surface layer that is from 15 to 20 
inches thick. This soil is easier to work than the soil 
described as typical of the series, but it becomes cloddy 
if worked when too wet. Zook silty clay loam is slowly 
permeable, so the use of tile drainage is of questionable 
value. It is suitable for frequent row cropping but 
should be protected from flooding and drained adequately. 
Management group 8 (IIw). 

Zook silty clay loam, overwashed (Zy)—The profile 
of this soil differs from the one described in that the 
surface layer is a very dark grayish-brown silt loam over- 
wash, 8 to 20 inches thick. In addition, the next layer 
is black silty clay loam, 15 to 20 inches thick. Below this 
is silty clay that is similar to the surface layer in the 
profile described as typical for the series. 

This soil is easier to work than the soil described for 
the series, and the upper layers are fairly permeable. 
The lower layers are clayey and slowly permeable; there- 
fore, the use of tile drainage is of questionable value. 
This soil is suitable for frequent row cropping but should 
be drained and protected from flooding. Management 
group 8 (TIw). 


Use and Management of Soils 


In this section cropping systems, erosion control, till- 
age, and other management practices are discussed. In 
addition, the soils of Shelby County are placed in capa- 
bility classes and management groups, and the use and 
management of each group are discussed. Finally, the 
estimated yields of crops, the principal management 
problems, and the cropping systems suggested for each 
mapping unit are given (table 7). A summary of the 
major characteristics of the soils (table 2) has been 
placed at the beginning of this section on management. 
It points out those properties of the soils that are most 
significant in planning use and management. 


Management Practices 


The most important soil management practices are dis- 
cussed in this subsection. These practices—rotation of 
crops, control of erosion, tillage at the right time, drain- 
age, and use of fertilizer—are essentials to be considered 
in management of any farm. 


Cropping systems 


The cropping systems in Shelby County generally con- 
sist of row crops, small grains, and meadow. The prin- 
cipal row crops grown are corn and soybeans, and the 
principal small grain is oats. The legumes and grasses 
are mainly alfalfa, red clover, bromegrass, and timothy. 
On most soils legumes and grasses are grown regularly 
in rotation with other crops to supply organic matter 
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and to restore nitrogen used by intertilled crops and to 
improve the soil structure and tilth. Good cropping sys- 
tems that. contain meadow crops will also help in the 
control of weeds, diseases, insects, and erosion. 

The maximum benefits from these cropping systems are 
obtained when all crop residues and some of the foliage 
of the legumes and grasses are returned to the soil. 
Barnyard manure added to soil will furnish organic 
matter, nitrogen, phosphorus, and potassium. 

Table 3 shows the effect of various cropping systems 
on yields. 


TaBLe 3.—Yields per acre of crops grown on Marshall silt 
loam in stated cropping systems, 1948-57 ' 


First- |Second- First- |Second- 
Cropping system ? year year | Oats | year year 
corn corn hay hay 
Corn 1 year and oats 1 Bu. Bu. Bu. Tons Tons 
year___-..----------- 54.8 |__-_ 8, 37.3 |_._----j|------- 
Corn 2 years and oats 
seeded with sweet- 
clover 1 year_.-_-__--- 75. 3 65.2 | 35.4 |... ---|------- 
Corn | year and oats 
seeded with sweet- 
clover 1 year_.....-.---| 74.4 |__-_---- 37.3 |.------j------- 
Corn 2 years, oats 1 year, 
and meadow 1 year_.__| 90.0 80.3 | 40. 2 3.05 | 2. - 
Corn 2 years,’ oats 1 
year, and meadow 
1 year__-.-_---------- 84.6 | 83.7 ) 41.2 ) 3.03 |_------ 
Corn 2 years, oats | year, 
and meadow 2 years..-; 88.3 83.9 | 38.9 2. 85 3. 52 
Corn, oats, and meadow__| 91.6 |_-__--- 39.8 | 2.79 |_-__--- 
Corn, oats, and meadow 
2 years.___-____------ 91.8 |--_-__- 42.2 2. 76 3. 54 


: 1 Data from Soil Conservation Experimental Farm, Shenandoah, 
owa. 

2 Phosphate was applied each year on all plots at the rate of 
100 pounds of 0-20-0 per acre. 

3 Manure applied on second-year corn. 


Erosion control 


Soil erosion removes plant nutrients, creates gullies, 
makes seedbed preparation more difficult, and causes silta- 
tion in ditches and low-lying areas. 

Soils on slopes are subject to erosion if cultivated and 
need special tillage and planting practices. Meadow crops 
in the cropping system help reduce erosion losses. Gen- 
erally the steeper the slopes, the higher the percentage 
of meadow needed to reduce erosion losses to reasonable 
levels. 

Table 4 shows how cropping systems affect soil and 
water losses from Marshall silt loam. 

Terraces, when used with contouring and the sug- 
gested cropping systems, help prevent losses of soil and 
water. They also help prevent loss of lime and ferti- 
lizers caused by runoff and erosion. Level terraces and 
graded terraces are commonly used in Shelby County. 
Level terraces have no grade and no outlets, and water 
must soak downward into the soil. Grassed waterways are 
not usually needed for terrace outlets if level terraces 
are used. Soils with good permeability, such as Ida, 
Monona, and Marshall, are suitable for level terraces. 

Graded terraces should be used on the less permeable 


Tasie 4,—Soil and water losses from Marshall silt loam in 
stated cropping systems, 1946-67 ' 


Average Average 
Cropping system annual annual 
soil loss runoff 
per acre 
Tons Inches 
Corn, oats, and meadow.---------------- 5. 1, 28 
Continuous corn..___..----------------- 17. 2 2. 00 


1 Location: Soil Conservation Experimental Farm, Shenandoah, 
Iowa. Plots were on 9 percent slope, 72.6 feet long, and 6 feet wide. 
They were cropped uphill and downhill from 1946 to 1953 and 
contoured from 1953 to 1957. 


till-derived soils, such as Adair, Shelby, or Steinauer. 
Graded terraces require outlets into grassed waterways. 
Listing and contour cultivation and other tillage prac- 
tices also help reduce soil loss and runoff. Table 5 shows 
the effect of tillage practices on soil and water loss when 
Marshall silt loam and Ida silt loam are in corn. 


Tastz 5.—Runoff and erosion from Marshall silt loam* 
and Ida silt loam? in corn for stated tillage practices * 


MARSHALL SILT LOAM (8 percent slope), 1933-39 


Average | Average 
Tillage practice annual annual 
soil loss water 
per acre runoff 
Tons Inches 
Loose listed,‘ uphill and downhill_-_----_- 27.0 2. 54 
Loose listed on the contour_-.----------- 5.1 . 49 


MARSHALL SILT LOAM (10 percent slope), 1943-49 


Loose listed on the contour and cover crop 


grown_.______.--.------------------- 0. 13 0. 33 
Loose listed on the contour and cover crop 

not grown. __-_-___-------------------- . 62 .31 
Surface planted on the contour__--.------ 8. 12 2.15 


MARSHALL SILT LOAM (8 percent slope), 1944-47 


Loose listed, uphill and downhill__...-_--- 2 


5. 0 2. 92 
Loose listed on the contour. -_-.-----~---- 3.9 


1.14 


Ips smut Loam (14 percent slope), 1948-54 


Surface planted, uphill and downhill. -_-—- 26.1 3. 47 
Surface planted on the contour_._--_..--- 9.8 2. 20 
Loose listed on the contour_-..-.-------- 2.6 1. 30 


+Data for Marshall silt loam was obtained at the Soil Conserva- 
tion Experimental Farm, Shenandoah, Iowa. 

2? Data for Ida silt loam was obtained at the Western Iowa Ex- 
perimental Farm, Castana, Iowa. 

Plots were 10.5 feet wide and 72.6 feet long, except for first 
experiment listed. In that experiment, the uphill and downhill 
plot was 42 feet wide and 157.5 feet long and the contour plot was 
84 feet wide and 157.5 feet long. 

* Loose listed—soils that have been first plowed, then disked and 
harrowed, and finally listed with a conventional lister for planting 
row crops. Hard-ground listing is done without previous tillage 
of the soil. 
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Grassed waterways are an important erosion control 
practice, as they prevent channels from becoming gullies. 
The grass prevents erosion by holding the soil and slow- 
ing the velocity of moving water. If wide enough, 

rassed waterways allow excess water to flow from the 
fields with only a small loss of soil and can be crossed 
more easily with farm machinery. Seed or hay may also 
be harvested from grassed waterways. When used along 
with contouring, terracing, good cropping systems, and 
other soil-saving practices, permanently vegetated water- 
ways can be left for long periods. 

Although soil and water are lost mainly from culti- 
vated land, there is some erosion on grassed or forested 
soils, generally because of overgrazing and scant plant 
cover. 


Tillage 


The main goals of proper tillage are to prepare a suit- 
able seedbed, to destroy weeds, and to improve the physi- 
cal condition of the soil. The kind, amount, and time 
of cultivation depend on the crop to be planted, or 
grown, the quantity and kind of weeds, other vegetation 
and crop residues, the prevalence of disease and insect 
pests, the quantity and intensity of rainfall, and soil 
characteristics (19). 


Drainage 


Good yields are not obtained continually from wet: 
soils. Plants growing in wet soils develop shallow root 
systems, and nutrients are not readily available. If dry 
weather follows a wet period, the crop may actually be 
damaged by drought. Corn and alfalfa must be able to 
root deeply to make their best growth. 

Soils that are low to medium in clay can be effectively 
drained by tile. Those that cannot be drained effectively 
by tile need special attention. These soils must be recog- 
nized and provided with surface ditches that will drain 
off the excess water. 


Fertilizers 


Nitrogen, phosphorus, and potassium are among the 
elements necessary for plant growth. These nutrients 
are used fairly heavily by crops, and they are often defi- 
cient in the soils of this county. 

Each crop takes nutrients from the soils. Dissolving 
and leaching actions also deplete soil fertility. When 
soils become acid and deficient in available plant nutri- 
ents, they can no longer produce satisfactory yields. 

Many soils in Shelby County cannot supply adequate 
nitrogen and phosphorus for highest crop yields. The 
calcareous soils, such as Ida, are particularly low in avail- 
able phosphorus. Most Shelby County soils, however, 
have enough potassium, and this element should not be 
applied unless tests show the need of it. 

Unlike phosphorus and potassium, nitrogen is not one 
of the soil minerals. It comes mainly from decaying 
organic matter (humus), leguminous crop residues, ma- 
nure, and nitrogen fertilizers. Large amounts of nitro- 
gen are necessary for plant vigor and high yields of 
crops. Many soils in Shelby County are too low in 
nitrogen for highest crop yields. Consequently, addi- 
tional nitrogen should be applied through crop residues, 
especially from legume crops, and through application of 
barnyard manure or commercial fertilizer. 


Decaying organic matter supplies nitrogen and helps 
keep the soils in good physical condition. Organic mat- 
ter helps to mellow sticky clay, clay loam, and silty clay 
loam soils, and to make them easier to till. It also helps 
to bind together the particles in single-grain soils having 
a loamy sand and sandy loam texture. Organic matter 
also helps to retain moisture and retard wind erosion on 
sandy soils. 


Soil tests 


Samples of the soils in each field may be tested for 
available nutrients at the Iowa State University soil 
testing laboratory. Such tests, together with knowledge 
of soil type, past management, and desired yields, are 
the most satisfactory basis for estimating fertilizer needs. 

The amount of agricultural lime needed for Shelby 
County soils can also be determined by soil tests. Some 
soils need lime to bring the reaction to the level at which 
the other plant nutrients are most readily available. 
Since no two farms are alike, the soils of each farm 
oe be tested to determine the need of fertilizer and 
ime. 

The soil map is an excellent guide for soil sampling, 
as it shows the areas and boundaries of different soils. 
Reliable test results cannot be obtained if samples are 
mixed from different kinds of soil or from the same kind 
of soil that has had widely different management. The 
largest soil area that should be represented by one soil 
sample is about 10 acres. Ask your Soil Conservation 
Service representative or the county extension director 
for soil testing information. 

The Iowa State University soil testing laboratories 
tested the need for lime in 1,708 soil samples received 
from Shelby County before July 1, 1954. The results 
were as follows: 


Percentage of samples: Tons of lime per 


acre needed 
DOS eee tr hed ee ee ree re None (calcareous) 
2 (ea OR Repent TO ee oP None (slightly acid) 
Bk a Si sec Nes Seed ae Ee er ss 1.5 to 
OG a wo ce ana Mn iad at are 2 eae aed ee se ad as 2.5 to 3.0 
OD ps aac es a ohh Ss pt ree A oh en 3.0 to 4.0 
) dee ee hse Sete Weer went Sinjn seinen eee 4.0 or more 


Table 6 shows the percentage of tested soil samples hav- 
ing stated degrees of nitrogen, phosphorus, and potassium 
availability. 


Tas_e 6.—Percentage of soil samples containing stated 
degrees of nitrogen, phosphorus, and potassium availa- 
bility + 

[495 samples were tested for nitrogen and 1,538 for phosphorus and 

potassium] 


Elements tested 
Degree of availability 


of element in soil 
Nitrogen Phosphorus ; Potassium 
Percent Percent Percent 
Very low___._--------- 0 
LOW se emcees eee 64 40 0 
Medium_-_-_____------- 25 33 3 
Highs ee eho eee ak 5 25 97 


*The results on phosphorus and potassium are for all samples 
tested before July 1, 1954. The results for nitrogen are for all 
samples tested during 1953 and 1954. 
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Farm planning 


When the different soils on a farm have been identi- 
fied and studied, a plan for their efficient use and man- 
agement can be developed. Help in planning is avail- 
able through the Shelby County Soil Conservation Dis- 
trict or the county extension director. 

Many fields, especially in rolling areas, contain two or 
more kinds of soil that are suitable for different crops 
and, consequently, need different management. If one 
soil area is very small, it may have to be farmed the 
same as the rest of the field. However, soil areas are 
often large enough so that field boundaries can be made 
to follow soil boundaries, and thus each soil can be 
farmed according to its best use. 

Usually several good field arrangements and cropping 
systems can be worked out for a given farm. More than 
one cropping system may be needed on some farms. For 
example, if a farm has undulating soils as well as some 
bottom land, it may require different crop rotations if 
the two kinds of soil are to be used most efficiently. 

Good management should include the following: Ade- 
quate drainage; tests for lime, phosphorus, potassium, 
and nitrogen; use of limestone, barnyard manure, and 
commercial fertilizers; use of suitable cropping systems; 
erosion control; and good tillage. 

Farm plans must be put into operation if they are to 
have value. Desirable changes can be made in almost 
any order, but if drainage is a problem, perhaps that is 
the place to start. If alfalfa and bromegrass meadows 
are to be established, the lime requirements should be 
determined in advance. Field boundaries can be changed 
more conveniently while an area is in meadow. Terraces 
are best constructed on meadow that will be plowed for 
corn. If contouring is established on first-year corn, 
headlands and turnrows should be left unplowed so they 
will not erode. 

Many farms have been changed from farming uphill 
and downhill to farming on the contour or “with the lay 
of the Jand.” Heavy rains are less likely to cause large 
losses of soil and water if land is farmed on the contour. 
In addition, crops tend to stay more green and vigorous 
in dry weather because of the water that has been stored 
in the subsoil. 


Capability Groups of Soils 


Capability grouping is a system of classification used 
to show the relative suitability of soils for crops, graz- 
ing, forestry, and wildlife. It is a practical grouping 
based on the needs, limitations, and risks of damage to 
the soils, and also their response to management. There 
are three levels above the mapping unit in the grouping 
—unit, subclass, and class. 

The capability unit, sometimes called a management 
group, 1s the lowest level of grouping. <A capability unit 
is made up of soils similar in kind of management needed, 
in risk of damage, and in general suitability for use. 

The next broader grouping, the subclass, is used to 
indicate the dominant kind of limitation. The letter 
symbol “e” indicates that the main limiting factor is risk 
of erosion if the plant cover is not maintained; “w” 
means excess water that retards plant growth or inter- 
feres with cultivation; and “s” means that the soils are 
shallow, droughty, or unusually low in fertility. 


The broadest grouping, the land class, is identified by 
Roman numerals. All the soils in one class have limita- 
tions and management problems of about the same degree, 
but they are of different kinds as shown by the subclass. 
All the land classes except class I may have one or more 
subclasses. 

In classes I, IT, and ITT are soils that are suitable for 
annual or periodic cultivation of annual or short-lived 
crops. Class I soils are those that have the widest range 
of use and the least risk of damage. They are level, or 
nearly level, productive, well drained, and easy to work. 
They can be cultivated with almost no risk of erosion 
and will remain productive if managed with normal care. 

Class II soils can be cultivated regularly, but they do 
not have quite so wide a range of suitability as class I 
soils. Some class II soils are gently sloping; conse- 
quently, they need moderate care to prevent erosion; 
others may be slightly droughty, or slightly wet, or some- 
what limited in depth. 

Class IIT soils can be cropped regularly but have a 
narrower range of use. These need even more careful 
management. 

In class IV are soils that should be cultivated only 
occasionally or only under very careful management. 

In classes VY, VI, and VII are soils that normally 
should not be cultivated for annual or short-lived crops, 
but they can be used for pasture or range, as woodland, 
or as habitats for wildlife. 

Class V soils are nearly level and gently sloping but 
are wet, low in fertility, or otherwise unsuitable for culti- 
vation. No soils in Shelby County were placed in 
class V. 

Class VI soils are not suitable for crops because they 
are steep, or droughty, or otherwise limited, but they 
give fair yields of forage or forest products. Some soils 
in class VI can, without damage, be cultivated enough 
so that fruit trees or forest. trees can be set out or pas- 
tured crops can be seeded. 

Class VII soils not suited to cultivation; their use is re- 
stricted largely to grazing, woodland, or wildlife. 

Class VIII sotls have practically no agricultural use. 
Some of the soils have value as watersheds, as wildlife 
habitats, or as recreational areas. No soils in the county 
have been placed in class VIII. 

The capability classes, subclasses, and management 
groups in Shelby County are given in the following list. 


Class I.—Soils that have few limitations in use. 

Management group 1: Nearly level soils that 
have no serious drainage or erosion problems. 

Class II.—Soils that have some limitations that reduce 
the choice of plants or require moderate conservation 
practices. 

Subclass IIe: Gently sloping soils that will erode 
if not protected. 

Management group 2: Dark silty soils. 

Subclass IIw: Soils that are wet but that can usu- 
ally be drained by tile. 

Management group 8: Imperfectly drained to 
poorly drained soils of uplands, benches, or 
bottom lands. 

Class ITI.—-Soils that have severe limitations that reduce 
the choice of plants or require special conservation 
practices, or both. 
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Subclass IlIe: Soils severely limited by risk of 
erosion if not protected. 

Management group 4: Moderately sloping soils 
formed from loess; moderately to severely 
eroded. 

Management group 5: Strongly sloping soils 
formed from loess; moderately to severely 
eroded. 

Management group 6: Rolling soils formed from 
loess; moderately to severely eroded. 

Management group 7: Moderately sloping to 
rolling calcareous soils formed from loess; se- 
verely eroded. 

Management group 8: Moderately sloping soils 
formed from alluvium. 

Management group 9: Strongly sloping to roll- 
ing soils formed from glacial till. 

Subclass IIIw: Soils that are wet and contain 
clayey, tight materials that make them difficult to 
drain satisfactorily with tile. 

Management group 10: Poorly drained soils on 
bottom land. 

Class IV.—Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 

Subclass IVe: Soils that are very severely limited 
by risk of erosion if they are not protected. 

Management group 11: Steep, moderately to 
severely eroded soils formed from loess. 

Management group 12: Steep, severely eroded, 
calcareous soils formed from loess. 

Management group 13: Moderately sloping to 
steep soils formed from glacial material. 

Management group 14: Moderately sloping to 
strongly sloping, wet, seepy soils. 

Class VI—Soils that have severe limitations that make 
them generally unsuited to cultivation and that limit 
their use largely to pasture, woodland, or wildlife food 
and cover. 

Subclass VIe: Soils generally not suited to cultiva- 
tion and severely limited by risk of erosion if cover 
is not maintained. 

Management group 15: Rolling to very steep 
(mostly slopes of 11 to 28 percent), moderately 
or severely eroded soils. 

Class VII.—Soils that have very severe limitations that 
make them unsuitable for cultivation and restrict their 
use largely to grazing, woodland, or wildlife. 

Subclass VITe: Soils unsuited to cultivation and 
very severely limited by risk of erosion if cover 
is not maintained. 

Management group 16: Rolling to very steep 
(mostly slopes of 18 to 40 percent), moder- 
ately or severely eroded soils. 


Descriptions of management groups 


In this section each management group is described and 
the soils in it are listed. In addition, suggestions are 
given on how to use and manage each group of soils. 

The rotations suggested are those that provide the 
maximum amounts of row crops considered suitable for 
the soils. Contouring and terracing make it possible to 
use the maximum amount. of corn in the rotation. Other 
cropping systems can also be used if they are suited to 


the farming system, protect the soils from erosion, and 
improve and maintain soil fertility. 


MANAGEMENT GROUP 1 


Nearly level soils that have no serious drainage or ero- 
sion problems 
Soils on uplands and benches: 
Marshall silt loam, 0 to 2 percent slopes. 
Marshall silt loam, bench position, 0 to 2 percent slopes. 
Minden silt loam. 
Minden silt loam, bench position. 


Soils on bottom lands: 

Judson silt loam, 0 to 2 percent slopes. 
Kennebec silt loam. 

Kennebec silt loam, channeled. 
Nodaway silt loam. 

These are nearly level soils that are well drained to 
imperfectly drained. Internal soil wetness is not a seri- 
ous problem except for channeled areas in Kennebec silt 
loam, channeled. Flooding is a hazard to varying de- 
grees on the soils on bottom lands but does not occur on 
the soils on uplands and benches. 

All of these soils are friable and easy to work. They 
are medium to low in available phosphorus and they tend 
to be medium to low in nitrogen. They are high in avail- 
able moisture-holding capacity. Lime needs are variable. 
The soils on uplands and benches in management group 
1 are the most productive in the county. The soils on 
the bottom lands in this group also produce high yields. 
Because of some infrequent flooding, however, they have 
somewhat lower average yields than the soils on uplands 
and benches. 

Principal management problems are maintenance or 
improvement of fertility and some flood prevention prac- 
tices on the bottom-land soils. 

Use and management.—The soils in this group are 
used intensively for corn, soybeans, and oats. They are 
suitable for these crops and for alfalfa or other hay and 
pasture crops. These soils can be used almost. continu- 
ously for row crops, but 1 year of meadow every 5 years 
is suggested for most farms. Additional nitrogen and 
phosphorus are needed for maximum yields. Nitrogen 
fertilizer is needed when corn follows corn or other row 
crops, but legumes generally furnish enough nitrogen if 
corn 1s grown following a grass-legume meadow. Lime 
and fertilizer should be applied according to needs de- 
termined by soil tests. 

Cropping systems suggested for these soils are (a) 3 
years of row crops and 1 year of a small grain seeded 
with a legume for green manure, or (b) 3 years of row 
crops, 1 year of a small grain, and 1 year of meadow. 
Capability class I. 


MANAGEMENT GROUP 2 
Dark silty soils 


Judson silt loam, 2 to 5 percent slopes. 
Judson-Nodaway-Colo complex, 2 to 5 percent slopes. 
Marshall silt loam, 2 to 5 percent slopes. 

Marshall silt loam, bench position, 2 to 5 percent slopes. 
Monona silt loam, 2 to 5 percent slopes, moderately eroded. 
Monona silt loam, bench position, 2 to 5 percent slopes. 


These soils are deep and mostly well drained to moder- 
ately well drained. They have a high available moisture- 
holding capacity. They are medium to low in available 
phosphorus and nitrogen. Lime needs vary. These soils 
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Figure 6.—Marshall silt loam in corn planted on the contour. Turn 
strip for machinery is in alfalfa and bromegrass to prevent erosion. 


are friable and easy to work. If properly managed, 
these soils are among the most productive in the county. 
Wetness is a problem only on the Judson-Nodaway-Colo 
complex. Erosion control and fertility maintenance are 
the principal management problems (fig. 6). 

Use and management.—These soils are well suited to 
corn, soybeans, oats, and hay or pasture crops, including 
alfalfa. Erosion can be controlled through contour culti- 
vation and the use of level terraces. The Judson-Noda- 
way-Colo complex usually occurs on narrow drainage- 
ways and is often used in the same way as the adjacent 
soils. 

Additional nitrogen and phosphorus are needed for 
maximum yields. Nitrogen is needed when corn follows 
corn or other row crops. However, a legume generally 
furnishes enough nitrogen if corn is grown following a 
meadow that contains a high percentage of legumes. 
Lime and plant nutrients should be applied in amounts 
determined by soil tests. 

Cropping systems suggested for these soils are (a) with 
contour cultivation only—2 years of row crops, 1 year 
of a small grain, and 1 year of grass-lezgume meadow; 
(b) with terraces—2 years of row crops and 1 year of 
a small grain seeded with a legume for green manure. 
Capability class II, subclass ITe. 


MANAGEMENT GROUP 3 


Imperfectly drained to poorly drained soils of uplands, 
benches, or bottom lands 

Colo silty clay loam. 

Colo silty clay loam, overwashed. 

Colo silty clay loam, silty clay substratum. 

Corley silt loam. 


Corley silt loam, bench position. 
Judson-Nodaway-Zook complex, 2 to 5 percent slopes. 
Nodaway silt loam, shallow to silty clay. 

Zook silty clay loam. 

Zook silty clay loam, overwashed. 

These soils are moderately slowly to very slowly per- 
meable. All except the Judson-Nodaway-Zook complex 
are nearly level or slightly depressed, and all except the 
Corley may be flooded for short periods. The Corley 
soils are sometimes ponded. Wetness varies from soil to 
soil and area to area. Erosion is not a problem. The 
soils are high in available moisture-holding capacity, 
medium to low in phosphorus, and high in nitrogen. 
Lime requirements vary. The principal management 
problems are the prevention of wetness and the improve- 
ment of drainage, the control of floods, and the mainte- 
nance of fertility. 

Use and management.—These soils are used mainly for 
corn, soybeans, wheat, oats, and meadow. They are suit- 
able for almost continuous row cropping. Some areas 
not satisfactorily drained are used for permanent pas- 
ture. Improvement of drainage and prevention of wet- 
ness are needed on these soils. V- or W-type drains, open 
ditches, or bedding can be used to remove excess water. 
If suitable outlets can be obtained, tile drainage can be 
used to remove excess water from the Colo silty clay 
loam; Colo silty clay loam, overwashed; Corley silt loam; 
and Corley silt loam, bench position. Other soils in the 
group are too slowly permeable to be drained adequately 
with tile. In some places diversion terraces can be used 
to prevent upland runoff from flooding these soils. The 
Colo, Nodaway, or Zook soils can sometimes be protected 
from flooding by levees or by straightening of streams. 

There are various reasons for wetness on these soils, 
and the practices needed to reduce wetness or improve 
drainage often depend on the combination of conditions 
in any one area. 

Zook silty clay loam is somewhat difficult to work be- 
cause of the fine-textured surface layer. It may become 
cloddy when worked too wet or too dry. Tuilth can be 
improved in any of these soils by growing meadow crops. 

Fertilizer needs should be determined by soil tests. 
Amounts needed vary with the cropping system and the 
soil test level. Suggested cropping systems for these soils 
are (a) 3 years of row crops, 1 year of small grain, and 
1 year of meadow; (b) 3 years of row crops and 1 year 
of a small grain seeded with a legume for green manure. 
Capability class IT, subclass [tw. 


MANAGEMENT GROUP 4 


JAloderately sloping soils formed from loess; moderately to 
severely eroded 
Marshall silt loam, 5 to 8 percent slopes, moderately eroded. 
Marshall silt loam, bench position, 5 to 8 percent slopes, 
moderately eroded. 
Marshall soils, 5 to 8 percent slopes, severely eroded. 
Monona silt loam, 5 to 8 percent slopes, moderately eroded. 
Monona silt loam, 5 to 8 percent slopes, severely eroded. 
Monona silt loam, bench position, 5 to 8 percent slopes, mod- 
erately eroded. 

These soils are well drained and have a high available 
moisture-holding capacity. They are low in nitrogen and 
low to medium in available phosphorus. Lime needs are 
variable. The soils are easily worked, and, when properly 
managed, they are among the most productive in the 
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county. The principal management problems are the 
control of erosion and maintenance of fertility. 

Tse and management.—These soils are well suited to 
corn and oats and to hay or pasture crops, including 
alfalfa. If row crops are grown, the fields should be 
terraced and cultivated on the contour to control runoff 
and erosion. Nitrogen and phosphate fertilizers are 
needed for highest yields. The severely eroded soils will 
need more fertilizer than the moderately eroded soils. 
Fertilizer and lime should be applied according to needs 
determined by soil tests. 

Cropping systems suggested for these soils are (a) 
with contour cultivation only—2 years of row crops, 1 
year of a small grain, and 2 years of grass-legume 
meadow; or (b) with terraces—2 years of row crops, 
followed by 1 year of a small grain and 1 year of 
meadow. Capability class IIT, subclass ITIe. 


MANAGEMENT GROUP 5 
Strongly sloping soils formed from loess; moderately to 
severely eroded 


Marshall silt loam, 8 to 11 percent slopes, moderately eroded. 

Marshall silt loam, bench position, 8 to 11 percent slopes, 
moderately eroded. 

Marshall soils, 8 to 11 percent slopes, severely eroded. 


Marshall soils, bench position, 8 to 11 percent slopes, severely 
eroded. 

Monona silt loam, 8 to 11 percent slopes, moderately eroded. 

Monona silt loam, 8 to 11 percent slopes, severely eroded. 

Monona silt loam, bench position, 8 to 11 percent slopes, 
moderately eroded. : 


These soils are deep and well drained. They have a 
high available moisture-holding capacity. They tend to 
be low in nitrogen, and they are low to medium in avail- 
able phosphorus. Lime needs vary. The soils are easily 
worked. The principal management problems are con- 
trol of erosion and maintenance of fertility. 

Use and management.—These soils are suited to corn 
and oats and to alfalfa and to other hay or pasture crops, 
If used for row crops, fields should be terraced and culti- 
vated along the contour to control runoff and erosion 
(fig. 7). Nitrogen and phosphate fertilizers should be 
applied for highest yields. The severely eroded soils 
will require more fertilizer than the moderately eroded 
soils. Need for fertilizer and lime should be determined 
by soil tests. 

Cropping systems suggested for these soils are (a) 
with contour cultivation only—i year of a row crop, 1 
year of a small grain, and 2 years of grass-legume 
meadow; or (b) with terraces—2 years of row crops, 1 


Figure 7.—Corn on terraced field of Marshall silt loam (12 percent slope). In background, field of oats with waterways in bromegrass. 
Soils of the Judson-Nodoway-Colo complex along main drainageway that divides the two fields. 
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year of a small grain, and 1 year of grass-legume 
meadow. Capability class ILI, subclass IITe. 


MANAGEMENT GROUP 6 
Leolling soils formed from loess; moderately to severely 
eroded 
Marshall siit loam, 11 to 14 percent slopes, moderately eroded. 
Marshall soils, 11 to 14 percent slopes, severely eroded. 
Marshall soils, bench position, 11 to 14 percent slopes, se- 
verely eroded. 
Monona silt loam, 11 to 14 percent slopes, moderately eroded. 
Monona silt loam, 11 to 14 percent slopes, severely eroded. 
Monona silt loam, bench position, 11 to 14 percent slopes, 
severely eroded. 


These soils are deep and well drained. They have a 
high moisture-holding capacity, and they have good tilth. 
They tend to be low in nitrogen, and they are low to 
medium in available phosphorus. Lime needs vary. The 
principal management problems are control of erosion 
and maintenance of fertility. 

Use and management.—These soils are hard to manage 
because of strong slopes. However, they are suited to 
corn, oats, and hay or pasture crops, including alfalfa. 
If used for row crops, the fields should be terraced and 
cultivated along the contour to control runoff and ero- 
sion (fig. 8). Nitrogen and phosphate fertilizers are 
needed for highest yields. The severely eroded soils 
require more fertilizer than the moderately eroded soils. 
Fertilizer and lime should be applied in amounts deter- 
mined by soil tests. 

Cropping systems suggested for these soils are (a) 
with contour cultivation only—1 year of a row crop, 1 
year of a small grain, and 4 years of grass-legume 
meadow; or (b) with terraces—2 years of a row crop, 
1 year of a small grain, and 2 years of grass-legume 
meadow. Capability class ITT, subclass IIe. 


MANAGEMENT GROUP 7 


Moderately sloping to rolling calcareous soils formed 


from loess; severely eroded 


Dow silt loam, 8 to 14 percent slopes, severely eroded. 
Ida silt loam, 5 to 8 percent slopes, severely eroded. 

Ida silt loam, 8 to 11 percent slopes, severely eroded. 
Ida silt loam, 11 to 14 percent slopes, severely eroded. 


These soils can hold large amounts of moisture, but 
they tend to be droughty because the low infiltration 
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Figure 8.—Level terraces on Monona silt loam. 


rate and moderate slope cause rapid runoff. The rapid 
runoff causes them to erode easily if they are cultivated. 
They are friable and easy to work. These soils are very 
low in available phosphorus, and they are very low in 
nitrogen. The Ida soils contain excessive lime, and they 
frequently have concretions of lime on the surface. Some 
areas of the Dow soil are not calcareous. The principal 
management problems are control of erosion and im- 
provement of fertility, especially the supply of nitrogen 
and phosphorus. 

Use and management.—These soils are suited to corn 
and oats and to alfalfa and other hay or pasture crops. 
Good grain yields can be obtained only if nitrogen and 
phosphate are added in large amounts. Lime is not 
needed. Fertilizer should be applied in amounts deter- 
mined by soil tests. Terraces and contour tillage are 
needed if these soils are used for row crops. 

Cropping systems suggested for these soils are (a) with 
contour cultivation only—-1 year of a row crop, 1 year 
of a small grain, and 3 years of grass-legume meadow; 
or (b) with terraces—2 years of row crops, 1 year of a 
small grain, and 2 years of grass-legume meadow; or 1 
year of a row crop, 1 year of a small grain, and 1 year 
of grass-legume meadow. Capability class ITT, subclass 
The. 

MANAGEMENT GROUP 8 


Moderately sloping soils formed from alluvium 
Judson silt loam, 5 to 8 percent slopes. 
Judson-Nodaway-Colo complex, 5 to 8 percent slopes. 
Judson-Nodaway-Zook complex, 5 to 8 percent slopes. 

These dark-colored soils usually occur in small areas 
at the foot of slopes and along drainageways. They are 
medium to high in organic matter and nitrogen but 
medium to low in phosphorus. The capacity to hold 
available moisture is high. The principal problem is the 
control of gully erosion caused by runoff from adjoining 
slopes. Another problem is drainage in the Colo and 
Zook soils near the middle of drainageways. 

Use and management.—These soils are suited to corn, 
soybeans, and oats, and to hay and pasture crops, includ- 
ing alfalfa. Some wet or severely gullied areas may be 
best suited to permanent pasture. These soils can best 
be protected from gullying and sheet erosion by terracing 
the adjacent, higher slopes. Contour cultivation alone 
may control erosion on soils of this group if the higher 
adjacent slopes are terraced. The sides of waterways 
and gullies should be sloped, seeded with grass, and then 
kept permanently in vegetation. 

Tile can be used to drain the Judson-Nodaway-Colo 
complex, but the feasibility of its use on the Judson- 
Nodaway-Zook complex is doubtful because the Zook soil 
is slowly permeable. Judson silt loam does not need 
drainage. 

Only medium to small amounts of fertilizer are needed, 
but application should be governed by soil tests. 

Small areas of these soils can be used like the sur- 
rounding soils. For large areas, the suggested cropping 
systems are (a) with contouring only—2 years of row 
crops, 1 year of a small grain, and 2 years of grass- 
legume meadow; or (b) with terraces—2 years of row 
crops and 1 year of a small grain seeded with a legume 
for green manure. Capability class IIT, subclass ITTe. 
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MANAGEMENT GROUP 9 
Strongly sloping to rolling soils formed from glacial 
tild 
Shelby loam, 8 to 11 percent slopes, moderately eroded. 
Shelby loam, 11 to 14 percent siopes, moderately eroded. 


Steinauer loam, 8 to 11 percent slopes, moderately eroded. 
Steinauer Joam, 11 to 14 percent slopes, moderately eroded. 


These soils are well drained to moderately well drained. 
They usually occur as outcrops or in bands on side slopes 
below the Marshall or Monona soils. They are low in 
available phosphorus, and they tend to be low in nitro- 
gen. The Steinauer soils are high in lime and are lower 
in available phosphorus than the Shelby soils. The 
Shelby soils are acid. The soils in this management 
group have heavier subsoils than those of the Marshall 
or Monona soils, and they are not so easy to work. If 
cultivated, they erode easily. The principal management 
problems are control of erosion and maintenance of fer- 
tility. 

Use and management.—These soils are suited to corn, 
oats, and hay and pasture crops, including alfalfa. If 
used for row crops, these soils should be terraced or culti- 
vated along the contour. 

Nitrogen and phosphate fertilizers are needed for high 
yields. These and lime should be applied according to 
needs determined by soil tests. 

Suggested cropping systems for these soils are (a) 
with contour cultivation only—1 year of a row crop, 1 
year of a small grain, and 4 years of grass-legume 
meadow; or (b) with terraces—2 years of row crops, 1 
year of a small grain, and 2 years of meadow. Capabil- 
ity class IIT, subclass IiTe. 


MANAGEMENT GROUP 10 
Poorly drained soils on bottom land 


Zook silty clay. 
Zook silty clay, overwashed. 

These dark-colored, nearly level soils may be flooded 
for short periods. The dense, clayey subsoil is slowly 
permeable to air and water. The Zook silty clay soils 
become cloddy if worked when they are too dry or too 
wet. They are medium in available phosphorus, and 
they tend to be medium to high in nitrogen. The prin- 
cipal management problems are the control of floods and 
drainage of excess water. 

Use and management.—These soils are suited to corn, 
soybeans, and wheat and to hay and pasture crops that 
can tolerate excessive moisture. They are not well suited 
to alfalfa. 

Drainage can be improved by V- or W-type ditches, 
open ditches, or bedding. Tile drainage is not suitable 
because the subsoil is very slowly permeable. Diversion 
terraces on the adjoining slopes may help control runoff 
from adjacent slopes. Jaime and fertilizer should be ap- 
plied in amounts determined by soil tests. 

Suggested cropping systems for these soils are (a) 
with improved drainage—1 year of corn, 1 year of soy- 
beans, and 1 year of wheat seeded with a legume for 
green manure; or (b) without improved drainage—wheat 
seeded with a legume for green manure. It would be 
desirable to include meadow in these cropping systems 
to improve soil tilth. Capability class ITI, subclass I1Iw. 
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MANAGEMENT GROUP 11 
Steep, moderately to severely eroded soils formed from 
loess 
Marshall silt loam, 14 to 18 percent slopes, moderately eroded. 
Marshall soils, 14 to 18 percent slopes, severely eroded. 
Monona silt loam, 14 to 18 percent slopes, moderately eroded. 
Monona silt loam, 14 to 18 percent slopes, severely eroded. 
These soils are deep and well drained. Runoff is rapid, 
and the soils erode easily when cultivated. They tend 
to be droughty, although they have the capacity to hold 
large amounts of water. They are medium to low in 
available phosphorus, and they tend to be low in nitro- 
gen. Lime needs vary. The principal management prob- 
lems are control of erosion and maintenance of fertility. 
Use and management.—These soils are too steep for 
frequent row cropping. They can be cultivated occasion- 
ally but should be kept in a grass-leeume meadow at least 
half the time. Although slopes are steep, terraces will 
help control runoff and erosion fairly well. Phosphate 
fertilizer is needed on all grain, rotation hay or pasture, 
and permanent pasture. Nitrogen is needed on all per- 
manent pastures that. do not contain a legume. The need 
for fertilizer and lime should be determined by soil tests. 
The suggested cropping systems are (a) with terraces 
—1 year of a row crop, 1 year of oats, and 2 years of 
grass-legume meadow; or (b) permanent hay or pasture. 
A mixture of alfalfa and bromegrass is well suited to 
hay or pasture, Capability class IV, subclass [Ve. 


MANAGEMENT GROUP 12 

Steep, severely eroded, calcareous soils formed from loess 
Dow silt loam, 14 to 18 percent slopes, severely eroded. 
Ida silt loam, 14 to 18 percent slopes, severely eroded. 

These soils erode easily when cultivated because run- 
off is rapid. They can hold large amounts of moisture 
but tend to be somewhat droughty because water is slowly 
absorbed. The supply of available phosphorus and nitro- 
gen is low. The Ida soil contains too much lime and 
frequently has concretions of it on the surface. The 
amount of lime is high in some areas of the Dow soil. 
The principal management problems are control of ero- 
sion and improvement of fertility, mainly the supply of 
nitrogen and phosphorus. ; 

Use and management.—These soils are too steep for 
frequent row cropping. Even if terraced, they are suit- 
able for only occasional cultivation. They should be in 
grass-legume meadow for at least 4 years out of 6. Ter- 
races control runoff and erosion fairly well on the steep 
slopes of these soils. Because these soils are high in 
lime, phosphate fertilizer is needed in large amounts for 
grain, all permanent. pasture, and rotation hay or pas- 
ture. Nitrogen is needed for grain and for permanent 
pasture that does not contain a legume. Need for lime 
and fertilizer should be determined by soil tests. 

Suggested cropping systems are (a) with terraces—1 
year of a row crop, 1 year of a small grain, and 4 years 
or more of grass-legume meadow; or (b) permanent 
hay or pasture. A mixture of alfalfa and bromegrass 
for hay or pasture is well suited. Capability class IV, 
subclass [Ve. 
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MANAGEMENT GROUP 13 


Moderately sloping to steep soils formed from glacial 
material 
Shelby loam, 14 to 18 percent slopes, moderately eroded. 
Shelby soils, 8 to 11 percent slopes, severely eroded. 
Shelby soils, 11 to 14 percent slopes, severely eroded. 
Steinauer loam, 14 to 18 percent slopes, moderately eroded. 
Steinauer soils, 8 to 11 percent slopes, severely eroded. 
Steinauer soils, 11 to 14 percent slopes, severely eroded. 

These well drained to moderately well drained soils 
usually occur as outcrops on side slopes below the Mar- 
shall and Monona soils. They have heavier, more clayey 
subsoils than the Marshall and Monona soils. The soils 
in this management group are not easy to work. The 
supply of available phosphorus and nitrogen is low. The 
capacity to hold moisture is high. The Steinauer soils 
are high in lime and are lower in available phosphorus 
than the Shelby soils. The Shelby soils are acid. The 
principal management problems are control of erosion 
and maintenance of fertility. 

Use and management.—These soils are too steep or too 
severely eroded for frequent row cropping. They can be 
cultivated occasionally if terraced, but they should be 
kept mainly in a grass-legume meadow. Terraces help 
control runoff and erosion on cultivated areas. 

Phosphate fertilizer is needed on all permanent. pas- 
ture, rotation hay or pasture, and on all grain crops. 
Nitrogen is needed on grain and on permanent pasture 
that does not contain a legume. Lime and fertilizer 
should be applied according to soil tests. An alfalfa 
and bromegrass mixture is well suited for use as hay 
and pasture. 

Suggested cropping systems for— 

Shelby soils, 8 to 11 percent slopes, severely eroded. 

Sheiby soils, 11 to 14 percent slopes, severely eroded. 

Steinauer soils, 8 to 11 percent slopes, severely eroded. 

Steinauer soils, 11 to 14 percent slopes, severely eroded. 
—are the following: (a) With contour cultivation only 
—1 year of a row crop, 1 year of a small grain, and 4 
years or more of grass-legsume meadow; or (b) with ter- 
races—1 year of a row crop, 1 year of a small grain, and 
2 years of grass-lesume meadow. 

Suggested cropping systems for— 

Shelby loam, 14 to 18 percent slopes, moderately eroded. 

Steinauer loam, 14 to 18 percent slopes, moderately eroded. 
—are the following: (a) With terraces—1 year of a 
row crop, 1 year of a small grain, and 3 years or more 
of grass-legume meadow; or (b) permanent hay or 
pasture. Capability class IV, subclass TVe. 


MANAGEMENT GROUP 14 
Moderately sloping to strongly sloping, wet, seepy soils 


Adair clay loam, 5 to 11 percent slopes, moderately eroded. 

Adair soils, 5 to 11 percent slopes, severely eroded. 

Clarinda silty clay loam, 5 to 11 percent slopes, moderately 
eroded. 


Clarinda soils, 5 to 11 percent slopes, severely eroded. 
These soils occur as outcrops or bands on side slopes 
below the Marshall and Monona soils. Clay in the sub- 
soil makes them very slowly permeable to air and water. 
The soils may be wet and seepy In spring and when rain 
is abundant. They erode easily when cultivated, and 
they are low in fertility. The principal management 
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problems are control of erosion and seepage and main- 
tenance of fertility. 

Use and management.—These soils are suitable for 
only limited use for cultivated crops. They should be 
used for hay or pasture at least 2 years out of 4. Yields, 
however, will be low. Good stands are difficult to estab- 
lish and maintain, especially on the severely eroded 
phases. 

Seepage can be controlled by use of intercepting tile 
laid in the more permeable soils that are above the Adair 
and Clarinda soils. If these soils are cultivated, fields 
should be terraced or contoured on a slight grade to help 
drain off excess moisture. 

Nitrogen fertilizer is needed for grain and for pastures 
that do not contain legumes. Phosphate is needed on 
meadow, pasture, and grain. Needed amounts of plant 
nutrients and lime should be determined by soil tests. 

For these soils the suggested cropping systems are (a) 
with contour cultivation only—1 year of a row crop, 1 
year of a small grain, and 4 years or more of grass- 
legume meadow; or (b) with terraces—1 year of a row 
crop, 1 year of a small grain, and 2 years of grass-legume 
meadow. Capability class IV, subclass IVe. 


MANAGEMENT GROUP 15 


Folling to very steep (mostly slopes of 11 to 23 percent) 
moderately or severely eroded soils 
Adair clay loam, 11 to 18 percent slopes, moderately eroded. 
Clarinda silty clay loam, 11 to 18 percent slopes, moderately 
eroded. 
Ida silt loam, 18 to 23 percent slopes, severely eroded. 
Marshall silt loam, 18 to 28 percent slopes, moderately eroded. 
Marshall soils, 18 to 23 percent slopes, severely eroded. 
Monona silt loam, 18 to 23 percent slopes, moderately eroded. 
Monona silt loam, 18 to 23 percent slopes, severely eroded. 
Shelby loam, 18 to 23 percent slopes, moderately eroded. 
Shelby soils, 14 to 18 percent slopes, severely eroded. 
Steinauer soils, 14 to 18 percent slopes, severely eroded. 

These soils are rolling to very steep. Because of slopes 
or severe erosion, they are poorly suited to cultivated 
crops. They are best suited to permanent pasture. 

Use and management.—Pastures should consist of a 
mixture of well-suited grasses and legumes. Poor pas- 
tures should be fertilized and reseeded with the better 
forage plants. The renovation of some pastures may be 
difficult because of steep slopes. Al pastures need phos- 
phate fertilizer, and those containing no legumes need 
nitrogen. Need for fertilizer and lime should be deter- 
mined by soil tests. Other pasture management consists 
of mowing weeds and controlling grazing. 

The Adair and Clarinda soils produce only fair pas- 
ture, even under the best of management. The Ida, 
Marshall, Monona, Shelby, and Steinauer soils have good 
moisture-holding capacities and subsoils that are favor- 
able for pasture grasses. They will produce good pasture 
if properly managed. Capability class VI, subclass VIe. 


MANAGEMENT GROUP 16 


Rolling to very steep (mostly slopes of 18 to 40 percent) 
moderately or severely eroded soils 


Adair clay loam, 18 to 28 percent slopes, moderately eroded. 
Adair soils, 11 to 18 percent slopes, severely eroded. 
Clarinda soils, 11 to 18 percent slopes, severely eroded. 
Ida silt loam, 23 to 28 percent slopes, severely eroded. 

Ida silt loam, 28 to 40 percent slopes, severely eroded. 


SHELBY COUNTY, IOWA 


Marshall soils, 23 to 32 percent slopes, severely eroded. 

Monona silt loam, 23 to 32 percent slopes, severely eroded. 

Shelby loam, 23 to 32 percent slopes, moderately eroded. 

Shelby soils, 18 to 23 percent slopes, severely eroded. 

Steinauer loam, 18 to 28 percent slopes, moderately eroded. 

Most of these soils are steeper than those in man- 
agement group 15. Consequently, machinery is harder 
to operate and pasture renovation and fertilization are 
more difficult. The soils in this group are normally best 
suited to permanent pasture. An alternative use is for 
forest products. The suitable species of trees are quite 
limited on the Ida soils. Detailed recommendations for 
tree plantings can be obtained from the Soil Conserva- 
tion Service, the County Extension Service, or the State 
Conservation Commission. Capability class VII, sub- 
class VIIe. 


Estimated Yields 


The estimated average yields that can be expected 
from the principal crops are shown in table 7. These 
yields are based on suggested cropping systems, which are 
also shown in the table, along with the principal man- 
agement problems for each soil, and the capability class 
and subclass to which each soil belongs. 

The estimated yields assume that wet soils have been 
drained; flooding has been controlled; lime and fertilizer 
have been applied in adequate amounts according to soil 
tests made by Iowa State University ; suitable crop varie- 
ties have been used; weeds and insects have been con- 
trolled ; and tillage and other cultural practices are timely 
and above average in quality. 

The average yields given are a fairly reliable estimate 
of what can be expected at the present time. Year-to- 
year fluctuations, however, are normal. A few farmers 
using the best techniques and management known today 
can be expected to exceed these estimated yields by as 
much as 10 to 15 percent. New or improved crop varie- 
ties, better fertilizer practices, improved farming meth- 
ods, or other information may make it necessary to revise 
the average yields. 


Genesis, Classification, and 
Morphology of Soils 


This section has three parts. The first describes how 
the main factors of soil formation have acted to form 
the soils of the county. In the second part, the soil 
series are classified according to great soil groups, and 
the characteristics of each group are described. In the 
third part, the series are described in detail, and labora- 
tory analyses of the Shelby, Adair, and Clarinda series 
are given. 


Formation of Soils 


The factors that have contributed to the differences in 
soils of Shelby County are parent material, vegetation, 
climate, time, and relief and natural drainage. These 
factors are interrelated, and the effects of any one fac- 
tor is not always readily distinguished from those of 
the others. 
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Parent material 


The soils of Shelby County were derived from three 
kinds of parent material—glacial till, loess, and allu- 
vium. 

Glacial till is the parent material of the Adair, 
Clarinda, Shelby, and Steinauer soils. Shelby County 
has been completely covered by two glaciers—the Ne- 
braskan and then the Kansan (8). On melting, these 
sheets of ice left thick deposits of ground rock called 
glacial till. The Nebraskan till was covered by the 
Kansan till, which was deposited at a later period. The 
area of till-derived soil is small. 

Soils began to develop after the Kansan till was de- 
posited. On the level areas, a soil formed that had a 
dark-gray, plastic clay subsoil that was several feet thick. 
This subsoil material is called gumbotil (7). It can be 
seen in some deep road cuts as a layer buried beneath 
the loess that was deposited at a later period. It is also 
exposed on some slopes as an outcrop. 

The time when this soil might have been formed en- 
compasses the Yarmouth interglacial age, the Illinoian 
glacial age, and the Sangamon interglacial age (13). 
The buried soil has the morphology of a Wiesenboden 
(Humic Gley) soil, which generally develops under grass. 
Where the buried soil outcrops on the surface, it was 
mapped as the Clarinda series. Figure 2 shows the 
gumbotil as it usually occurs—buried by the loess. 

As streams dissected the plain of Kansan till and 
slopes formed, another soil developed on slopes and plains 
during a later period of soil formation. This soil, also 
buried under loess in many places, has some of the mor- 
phological characteristics of the present-day Gray-Brown 
Podzolic soils. The subsoil is reddish-brown clay or silty 
clay. Similar soils have been identified as late Sangamon 
in age (73). Where they have been exposed on side 
yl by geologic erosion, they are mapped as Adair 
soils. 

Erosion has cut through the gumbotil and the reddish 
soil of late Sangamon age and left a less-weathered Kan- 
san till exposed on the side slopes. This more recently 
exposed till is the material in which the Steinauer and 
Shelby soils have developed. 

Many thousands of years after the Kansan till was 
deposited, another material called loess fell over Shelby 
County m the Early Wisconsin glacial age (73). Loess, 
as deposited, consists mainly of silt-size rock fragments 
that have been carried and deposited by the wind. This 
material was picked up by the northwesterly wind from 
the flood plains of the Missouri River and deposited 
over much of southwestern Iowa. The layer of loess 
is thicker in the counties near the river—about 60 feet 
in Monona County—and gradually thins toward the 
east and south. On the upland flats of Wayne County, 
in south-central Iowa, the loess is only about 8 feet thick. 
Hutton (6) studied the relationships between soils and 
the thickness of the loess along a 170-mile traverse from 
Monona County to Wayne County in southwestern Iowa. 

Hutton (6) found that the loess was 40 feet thick on 
a broad divide in the NWIANEVWNEY, sec. 27, T. 81 N., 
R. 40 W., in the northwest part of Shelby County. In 
the southeast. part of the county (NEWNE1, sec. 21, 
T. 79 N., R. 87 W.) the loess was 28 feet thick. The 
source of the loess was 33 miles from the first location 
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16 


TABLE 7.—Management and 


[Yields are those expected under good management; 


Capability} Man- , 
Soil class and age- | Amendments usually needed ' Principal management problems ! 
subclass ment 
group | 
Hi | | 
| | 
Adair elay loam, 5 to 11 percent slopes, | [Ve.____- | 14 | Lime, nitrogen, phosphate. __.__._ Low fertility, seepage, and erosion___ 
moderately eroded. | 1 
Adair, clay loam, 11 to 18 percent | VIe.__._- 15 | Lime, nitrogen, phosphate__-_-__- Low fertility, seepage, and erosion___; 
slopes, moderately eroded. | 
Adair clay loam, 18 to 28 percent | VITe____- 16 | Lime, nitrogen, phosphate__-_.___ Low fertility, seepage, and erosion___ 
slopes, moderately eroded. i 
Adair soils, 5 to 11 percent slopes, | [Ve___._. 14; Lime, nitrogen, phosphate__-.- ~~ Low fertility, seepage, and erosion___ 
severely eroded. 
Adair soils, 11 to 18 percent slopes, | VITe___-- 16 | Lime, nitrogen, phosphate______.- Low fertility, seepage, and erosion_ -_} 
severely eroded. | 
Clarinda silty clay loam, 5 to 11 per- | [Ve__-_-- i 14 | Lime, nitrogen, phosphate__-_-_-_-- Low fertility, seepage, and erosion__. 
cent slopes, moderately eroded. 
Clarinda silty clay loam, 11 to 18 per- | VIe____-- 15 | Lime, nitrogen, phosphate____-____ Low fertility, seepage, and erosion. __! 
cent slopes, moderately eroded. 
Clarinda soils, 5 to 11 percent slopes, | [Ve_____- 14 | Lime, nitrogen, phosphate-______-- Low fertility, seepage, and erosion. _- 
severely eroded. | 
Clarinda soils, 11 to 18 percent slopes, | VITIe_-_--- 16 | Lime, nitrogen, phosphate____..__ Low fertility, seepage, and erosion___ 
severely eroded. i 
Colo silty clay loam__._._...--------- Leta) 0-|| Phosphate .i2 ce cees beset Overflow and drainage. ____-.-____- 
{ i 
Colo silty clay loam, overwashed__.---~- | TiWecesee 3 | Phosphate... ..0s42c5 eeu oeeses Overflow and drainage. -..-______-. 
Colo silty clay loam, silty clay sub- | IIw____-- i 3 } Phosphate c.s0.re:42 ese eee Drainage and overflow_._-______--- 
stratum. 
Corley silt loam... ~~ _- Beseeeeeas TiwWeesues 3 | Lime, phosphate_--..-_-.--_-._._ Ponding and drainage___________--- 
Corley silt loam, bench position. ______ Iiw____-- 3 | Lime, phosphate._.-.-.-..--.-..- Ponding and drainage_.-__.___-_--- 
Dow silt loam, 8 to 14 percent slopes, | IfIe_.--_- 7 | Nitrogen, phosphate. __-__.__.--- Erosion and low in available phos- 
severely eroded. phorus. 
Dow silt loam, 14 to 18 percent slopes, | 1Ve_.---- 12 | Nitrogen, phosphate____-__-__--- Erosion and low in available phos- 
severely eroded. | phorus. 
Ida silt loam, 5 to 8 percent slopes, | I[Te_.-__- | 7 | Nitrogen, phosphate__.._.___ _..-| Erosion and low in available phos- 
severely eroded. phorus. 
Ida silt loam, 8 to 11 percent slopes, | IIIe____-- 7 | Nitrogen, phosphate_..-._.------ Erosion and low in available phos- 
severely eroded. phorus. 
Ida silt loam, 11 to 14 percent slopes, | [fe___-_- 7 | Nitrogen, phosphate_..._-_------ Erosion and low in available phos- 
severely eroded. phorus. 
Ida silt loam, 14 to 18 percent slopes, | IVe_._-_- 12 | Nitrogen, phosphate_._____----.-_ Erosion and low in available phos- 
severely eroded. phorus. 
Ida silt loam, 18 to 28 percent slopes, | Vle_.__-- 15 | Nitrogen, phosphate.___.__._---- Erosion and low in available phos- 
severely eroded. phorus. 
Ida silt loam, 23 to 28 percent slopes, | VITe..--- 16 | Nitrogen, phosphate. ____---_.--- Erosion and low in available phos- 
severely eroded. phorus. 
Ida silt loam, 28 to 40 percent slopes, | VIle-._-- 16 | Nitrogen, phosphate-__-_ es et Erosion and low in available phos- 
severely eroded. phorus. 
Judson silt loam, 0 to 2 percent slopes_-| I..--.--- 1 | Lime, phosphate_-..-.....-------- Slight drainage.._____---__------~- 
Judson silt loam, 2 to 5 percent slopes__; [le._--_-- 2 | Lime, phosphate__.-_..---------- Gully erosion._..-___---.---------- 


See footnotes at end of table, 


yield data for soils 


SHELBY COUNTY, IOWA 


absence of yield indicates crop is not suited to the soil] 
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Suggested cropping systems or alternative uses ? 


Estimated average acre 


yields 
Supported with contour Supported with terraces 3 Without supporting practices 4 Corn Oats Hay 
cultivation 3 
Bu. Bu. Tons 
Corn, a small grain, and 4 years | Corn, a small grain, and 2 years | Permanent pasture._..-__._-_--_- 35 30 di 
meadow. meadow. 
Permanent pasture_......---_-- Permanent pasture..-..._-._----- Permanent pasture_......._______j---.----|--------|-------- 
Permanent pasture_...__.-.--_- Permanent pasture_.-_.-_.._--.-- Permanent pasture._...-_.._.___.|-----_-.|---.----|-------- 
Corn, a small grain, and 4 years | Corn, a small grain, and 2 years | Permanent pasture__..-._._-_-_-_- 20 20 1.0 
meadow. meadow. 
Permanent pasture_.-..-_----_- Permanent pasture_...-.-_------- Permanent pasture..-.....--_----|--------|--------|-------- 
Corn, a small grain, and 4 years | Corn, a small grain, and 2 years | Permanent pasture.-...-.-.-.---- 25 20 .8 
meadow. meadow. 
Permanent pasture_._..-_----~- Permanent pasture__.....-.------ Permanent pasture.......-..--_--|--------|--------|-------- 
Corn, a small grain, and 4 years | Corn, a small grain, and 2 years | Permanent. pasture_....-.-.------ 20 18 .8 
meadow. meadow. 
Permanent pasture__-...---_--- Permanent pasture..-.__--------- Permanent pasture._.......-.-_--|--------j------~--|-------- 
Cys oh Beh ile EE etal es Ue Ae tee ee Se ae Corn 3 years, a small grain, and 1 73 45 3.0 
year meadow; or corn 3 years 
and small grain seeded with a 
green-manure crop. 
2) par se ne es A el (2) ance Sel aR pe en eS Corn 3 years, a small grain, and 1 65 45 3.0 
year meadow; or corn 3 years 
and small grain seeded with a 
green-manure crop. 
Cyccernce eset soeekoe peek! CO) ae hie ae eleee eee Corn 3 years, a small grain, and 1 65 40 2.8 
year meadow; or corn 3 years 
and small grain seeded with a 
green-manure crop. 
(Oye cect oie lee eas O@)eae hee. ee Coke ee eto Corn 3 years, a small grain, and 1 55 40 2.8 
year meadow; or corn 3 years 
and small grain seeded with a 
green-manure crop. 
(ee ee teed eee eo (Oia eee Soe eee ee Corn 3 years, a small grain, and 1 55 40 2.8 
year meadow; or corn 3 years 
and small grain seeded with a 
green-manure crop. 
Corn, a small grain, and 3 years | Corn, a small grain, and 1 year | Corn, a small grain, and 4 years 45 30 16 
meadow. meadow, or corn 2 years, a meadow. 
small grain, and 2 = years 
meadow. 
Permanent pasture_..._-____-_- Corn, by small grain, and 4 years | Permanent pasture___..-...---_-- 38 25 1.8 
meadow. 
Corn, a small grain, and 3 years | Corn 2 years, a small grain, and 2 | Corn, a small grain, and 3 years 55 35 2.4 
meadow. years meadow, or corn, a small meadow. 
grain, and 1 year meadow. 
Corn, a small grain, and 3 years | Corn 2 years, a small grain, and 2 | Corn, a small grain, and 4 years 53 30 2. 2 
meadow. years meadow, or corn, a small meadow. 
grain, and 1 year meadow. 
Corn, a small grain, and 3 years | Corn 2 years, a small grain, and 2 | Permanent pasture.....__--------- 51 28 2.2 
meadow. years meadow, or corn, a small 
grain, and 1 year meadow. 
Permanent pasture.....__....__ Corn, by small grain, and 4 years | Permanent pasture_.___._._-.---- 38 25 18 
meadow. 
Permanent pasture.....-.-.---- Permanent pasture__...--_------- Permanent pasture.......-...----|--------|--.-----]-------- 
Permanent pasture._..--...-.-- Permanent pasture.....--_------- Permanent pasture__.__._-..-----|--------|--------]-------- 
Permanent pasture_.-..-.------ Permanent pasture_......-.------ Permanent pasture.......--------|--------|--------|----.--- 
Corn 3 years and a small grain | Corn 3 years and a small grain | Corn 3 years and a small grain 72 45 3. 2 
seeded with a green-manure seeded with a green-manure crop. seeded with a green-manure crop. 
crop. 
Corn 2 years, a small grain, and | Corn 2 years and a small grain | Corn 2 years, a small grain, and 2 70 42 3. 2 


1 year meadow. 


532951-—61——_3 


seeded with a green-manure 
crop. 


years meadow. 
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TaBLE 7—Management and 


[Yields are those expected under good management; 


Soil 


Judson silt loam, 5 to 8 percent slopes_ 


Judson-Nodaway-Colo complex, 2 to 5 
percent slopes. 


Judson-Nodaway-Colo complex, 5 to 8 
percent slopes. 


Judson-Nodaway-Zook complex, 2 to 5 
percent slopes. 


Judson-Nodaway-Zook complex, 5 to 8 
percent slopes. 


Kennebec silt loam...__.-.--.------- 
Kennebec silt loam, channeled_.___--- 
Marshall silt loam, 0 to 2 percent slopes_ 
Marshall silt loam, 2 to 5 percent slopes- 


Marshall silt loam, 5 to 8 percent 
slopes, moderately eroded. 

Marshall silt loam, 8 to 11 percent 
slopes, moderately eroded. 

Marshall silt loam, 11 to 14 percent 
slopes, moderately eroded. 

Marshall silt loam, 14 to 18 percent 
slopes, moderately eroded. 

Marshall silt loam, 18 to 28 percent 
slopes, moderately eroded. 

Marshall silt loam, bench position, 
0 to 2 percent slopes. 


Marshall silt loam, bench position, 
2 to 5 percent slopes. 

Marshall silt loam, bench position, 
5 to 8 percent slopes, moderately 
eroded. 

Marshall silt loam, bench. position, 
8 to 11 percent slopes, moderately 
eroded, 

Marshall soils, 5 to 8 percent slopes, 
severely eroded. 

Marshall soils, 8 to 11 percent slopes, 
severely eroded. 

Marshall soils, 11 to 14 percent slopes, 
severely eroded. 

Marshall soils, 14 to 18 percent slopes, 
severely eroded. 

Marshall soils, 18 to 23 percent slopes, 
severely eroded. 

Marshall soils, 23 to 32 percent slopes, 
severely eroded. 

Marshall soils, bench position, 8 to 11 
percent slopes, severely eroded. 

Marshall soils, bench position, 11 to 14 
percent slopes, severely eroded. 


See footnotes at end of table. 


Capability | Man- 
class and age- Amendments usually needed Principal management problems ! 
subclass ment 
group 
IiTe_____- 8 | Lime, phosphate__..____--._._--- Gully erosion......------------___- 
TIe_..._-- 21 Phosphate._._.----_------------- Gully erosion_.-.-.-.----~-------.- 
IITe_._--- 8 | Phosphate.____---..-__--------- Gully erosion__..----------------.- 
IIw__.--- 3 | Lime, phosphate.__._____.-.___-- Gully erosion and drainage.___._____ 
IfIe_-__-- 8 | Lime, phosphate._--.__.__--_-.-- Gully erosion and drainage..__..___- 
d eee are 1 | Lime, phosphate__-..-------.---- Overflow and drainage__...._______- 
Teese 1 | Lime, phosphate__---_....-.-.--- Overflow and drainage_.__-_._._..-- 
| ee eee 1 {| Lime, nitrogen, phosphate____-___- Noes een sete dcn tens ee eto ee 
Tescs. sx 2 | Lime, nitrogen, phosphate...--.__ ErOQSiONis.-22=c5e2eee ceo ePelieoee 3 
i ob reer 4 ) Lime, nitrogen, phosphate____..._ Erosion...--.-------.------------- 
Tile___--- 5 | Lime, nitrogen, phosphate____.._- Erosion..2.... 22. 45sc-ugeete ese es 
Thi@ecess< 6 | Lime, nitrogen, phosphate._______ HrosiOn:< -.cogceeed. oo weceseuceie 
IVe.___-- il | Lime, nitrogen, phosphate___-____ PROS OM ti Seth ome 
View ce 15 | Lime, nitrogen, phosphate_..-_--_- HrOSlOWieiact oSeedeeucbacusees sens 
d eee eS 1 | Lime, nitrogen, phosphate_-______ NONE 2628 oo Uso e 
Ile. __-- 2 | Lime, nitrogen, phosphate____-__- Bc) 0)-) (0) « been ee 
IYe__.-- 4 | Lime, nitrogen, phosphate__._._-- Erosion. __-.-._..-----_.------.-- 
IlTe- -- -- 5 | Lime, nitrogen, phosphate______-~ Hrosi0nie2ssh22 suse eee hee a 
Ile. ---- 4) Lime, nitrogen, phosphate______-_- ErOSION ey. ee eee es 
Ile. _-_- 5 | Lime, nitrogen, phosphate.______- HTOSlO Sao tee ede eS 
Tea see 6 | Lime, nitrogen, phosphate-______- Hrosi0n 2.2.22. Sedu donee 
WVewece.2 11 | Lime, nitrogen, phosphate--__-__- Erosion. ___-.--_.-.-----~-------- 
Vieiieecs 15 | Lime, nitrogen, phosphate-______- Erosion. ____.---.----~----------- 
Vile____- 16 | Lime, nitrogen, phosphate_.___-__- Erosion. _..----..---------------- 
Wlesic ce 5 | Lime, nitrogen, phosphate_-_____- Erosion-...---------------------- 
IiTe_____ 6 | Lime, nitrogen, phosphate.-__-___ Erosi0nn..26 525 5.nusseooseessenk 


yield data for soils—Continued 
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absence of yield indicates crop is not suited to the soil] 
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Suggested cropping systems or alternative uses ? 
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Estimated average acre 


yields 
Supported with contour Supported with terraces 3 Without supporting practices ¢ Corn Oats 
cultivation ¢ 
Bu. Bu. 
Corn 2 years, a small grain, and | Corn 2 years and a small grain | Corn 2 years, a small grain, and 68 40 
2 years meadow. seeded with a green-manure 3 years meadow. 
crop. 
Corn 2 years, a small grain, and | Corn 2 years and a small grain | Corn 2 years, a small grain, and 60 40 
1 year meadow. seeded with a green-manure 2 years meadow. 
crop. 
Corn 2 years, a small grain, and | Corn 2 years and a small grain | Corn 2 years, a small grain, and 60 38 
2 years meadow. seeded with a green-manure 3 years meadow. 
crop. 
Corn 3 years, a small grain, and | Corn 3 years, a small grain, and | Corn 3 years, a small grain, and 60 40 
1 year meadow; or corn 3 1 year meadow; or corn 3 years 1 year meadow; or corn 3 years 
years and small grain seeded and small grain seeded with a and small grain seeded with a 
with a green-manure crop. green-manure crop. green-manure crop. 
Corn 2 years, a small grain, and | Corn 2 years and a small grain | Corn 2 years, a small grain, and 60 38 
2 years meadow. seeded with a green-manure 3 years meadow. 
crop. 
(\ectit Melo Kens Sede ce Se OY eager Sh to oe etl ae Corn 2 years and a small grain 72 45 
seeded with a green-manure 
crop. 
(0) ca cMewaticin dieses eeeete Oech ice ee etectoceee esas Corn 2 years and a small grain 65 40 
seeded with a green-manure 
crop. 
Corn 2 years and a small grain | Corn 2 years and a small grain | Corn 2 years and a small grain 78 45 
seeded with a green-manure seeded with a green-manure seeded with a green-manure 
crop. crop. crop. 
Corn 2 years, a small grain, and | Corn 2 years and a small grain | Corn 2 years, a small grain, and 76 45 
1 year meadow. seeded with a green-manure 2 years meadow. 
crop. 
Corn 2 years, a small grain, and | Corn 2 years, a small grain, and | Corn 2 years, a small grain, and 68 42 
2 years meadow. 1 year of meadow. 3 years meadow. 
Corn, a small grain, and 2 years | Corn 2 years, a small grain, and | Corn, a small grain, and 4 years 64 40 
meadow. 1 year meadow. meadow. 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and | Permanent pasture__.-.---------- 59 37 
meadow. 2 years meadow. 
Permanent pasture..--.-------- Corn, a small grain, and 2 years ; Permanent pasture__-..-_.------- 52 35 
meadow. 
Permanent pasture__----.---.--- Permanent pasture__...-.-------- Permanent pasture_-.._-_.-----_-|--------|-------- 
Corn 3 years and a small grain | Corn 3 years and a small grain | Corn 3 years and a small grain 78 45 
seeded with a green-manure seeded with a green-manure seeded with a green-manure 
crop. crop. crop. 
Corn 2 years, asmall grain, and1 | Corn 2 years and a small grain | Corn 2 years, a small grain, and 2 76 45 
year meadow. seeded with a green-manure crop. years meadow. 
Corn 2 years, a small grain, and | Corn 2 years, a small grain, and 1 } Corn 2 years, a small grain, and 3 68 42 
2 years meadow. year of meadow. years meadow. 
Corn, a small grain, and 2 years | Corn 2 years, a small grain, and 1 | Corn, a small grain, and 4 years 64 40 
meadow. year meadow. meadow. 
Corn 2 years, a small grain, and | Corn 2 years, a small grain, and 1 | Corn, a small grain, and 2 years 64 39 
2 years meadow. year of meadow. meadow. 
Corn, a small grain, and 2 years | Corn 2 years, a small grain, and 1 | Corn, a small grain, and 4 years 60 36 
meadow. year meadow. meadow. 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and 2 | Permanent pasture____.--------- 55 33 
meadow. years meadow. 
Permanent pasture __--------- Corn, a small grain, and 2 years | Permanent pasture_.._.------.-- 50 30 
meadow. 
Permanent pasture__-.-------- Permanent pasture____---------- Permanent pasture_.-__---------]--------|-------- 
Permanent pasture_.-.-------- Permanent pasture____---------- Permanent pasture. __--..-------|--------/-------- 
Corn, a small grain, and 2 years | Corn 2 years, a small grain, and 1 | Corn, a small grain, and 4 years 60 36 
meadow. year meadow. meadow. 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and 2 | Permanent pasture -..---------- 55 33 
meadow. years meadow. 


Hay 


Tons 
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Taste 7.—Mangagement and 


[Yields are those expected under good management; 


Capability | Man- 


Soil class and age- Amendments usually needed Principal management problems ! 
subclass ment 
group 

Minden silt loam. ._..----.--------. fd ececeed 1 | Lime, phosphate. -.----.----_--- Slight drainage__._._---------_.___ 

Minden silt loam, bench position...._- a tre eee 1 | Lime, phosphate....._..-_...-._- Slight drainage___-_-..---.--- -_.- 

Monona silt loam, 2 to 5 percent | IIe___-_-- 2 | Nitrogen, phosphate___.....__--_- Erosion and low in available phos- 
slopes, moderately eroded. ; phorus, 

Monona silt loam, 5 to 8 percent | IfIe____-- 4 | Nitrogen, phosphate_.__.__..___- Erosion and low in available phos- 
slopes, moderately eroded. phorus. 

Monona silt loam, 5 to 8 percent | IIle_.-___ 4 | Nitrogen, phosphate_.____..____- Erosion and low in available phos- 
slopes, severely eroded. phorus. 

Monona silt loam, 8 to 11 percent | IIle__..__ 5 | Nitrogen, phosphate_._______-_-- Erosion and low in available phos- 
slopes, moderately eroded. phorus. 

Monona silt loam, 8 to 11 percent | IIIe___.-- 5 | Nitrogen, phosphate______.._.--- Erosion and low in available phos- 
slopes, severely eroded. phorus. 

Monona silt loam, i1 to 14 percent | IITe_____- 6 | Nitrogen, phosphate__--_.-_.--_- Erosion and low in available phos- 
slopes, moderately eroded. phorus. 

Monona silt loam, 11 to 14 percent | IITe_-_._- 6 | Nitrogen, phosphate._..-..--__-- Erosion and low in available phos- 
slopes, severely eroded. phorus. 

Monona silt loam, 14 to 18 percent | IVe.____- 11 | Nitrogen, phosphate_-.-._.__-_-- Erosion and low in available phos- 
slopes, moderately eroded. phorus. 

Monona silt loam, 14 to 18 percent | [Ve____-- 11 | Nitrogen, phosphate.___.--._.--. Erosion and low in available phos- 
slopes, severely eroded. phorus. 

Monona silt loam, 18 to 23 percent | Vie...--- 15 | Nitrogen, phosphate__....._.--_.- Erosion and low in available phos- 
slopes, moderately eroded. phorus. 

Monona silt loam, 18 to 23 percent | Vle_..--- 15 | Nitrogen, phosphate__-------_--- Erosion and low in available phos- 
slopes, severely eroded. phorus. 

Monona silt loam, 23 to 32 percent | VIIe._._- 16 | Nitrogen, phosphate_......_._._-- Erosion and low in available phos- 
slopes, severely eroded. phorus. 

Monona silt loam, bench position, | Ile..--.-- 2 | Nitrogen, phosphate._----_------_- Erosion and low in available phos- 
2 to 5 percent slopes. phorus. 

Monona silt loam, bench position, 5 to | I[Te_.._-_ 4 | Nitrogen, phosphate._.-_..-..--- Erosion and low in available phos- 
8 percent slopes, moderately eroded. phorus. 

Monona silt loam, bench position, 8 to | ITIe__.--- 5 | Nitrogen, phosphate____..--_-___-- Erosion and low in available phos- 
11 percent slopes, moderately eroded. phorus. 

Monona silt loam, bench position, 11 | I[le_.._.- 6 | Nitrogen, phosphate__-..-_.-.---- Erosion ‘and low in available phos- 
to 14 percent slopes, severely eroded. phorus. 

Nodaway silt loam..___--_---------- Tecneskee 1 | Phosphate.__._-..-------------- Overflow oss once weweree eee eee 

Nodaway silt loam, shallow to silty | IIw._-_-- 3 | Phosphate_.--_._._-.----------- Overflow and drainage.___._-_______- 
clay. 

Shelby loam, 8 to 11 percent slopes, | [[Te.-..-- 9 | Lime, nitrogen, phosphate_--_-____ EroOslOnwcoigevencteucctee loeb Lees 
moderately eroded. 

Shelby loam, 11 to 14 percent slopes, | I[Te____-- 9 | Lime, nitrogen, phosphate. -_____- Hrosiotiz...22cncuescoeenaestiacdoas 
moderately eroded. 

Shelby loam, 14 to 18 percent slopes, | IVe__---- 13 | Lime, nitrogen, phosphate________ ErosiOi22.2cscoucceewe oe eceaneeee 
moderately eroded. 

‘Shelby loam, 18 to 23 percent slopes, | VIe_----- 15 | Lime, nitrogen, phosphate_-_-____- Erosion sco. sacuceceovee ce coceses 
moderately eroded. 

‘Shelby loam, 23 to 32 percent slopes, | VITe__--- 16 | Lime, nitrogen, phosphate_______- HrosiOnz.2s2c0¢ cece ede cee ose 
moderately eroded. 

Shelby soils, 8 to 11 percent slopes, | [Ve_---.-- 13 | Lime, nitrogen, phosphate_____~__ HOON secs tecce eee te hen essai 
severely eroded. 

‘Shelby soils, 11 to 14 percent slopes, | [Ve_----- 13 | Lime, nitrogen, phosphate._______ Hrosi0ne. ce seven geet Tee 
severely eroded. 

Shelby soils, 14 to 18 percent slopes, | VIe___-_- 15 | Lime, nitrogen, phosphate.______- HrOslONeceoteesteeetace cece seeeess 
severely eroded. 

‘Shelby soils, 18 to 23 percent slopes, | VIIe_---- 16 | Lime, nitrogen, phosphate. .______ BrosiGiw22o 2. eeoee ear tee 
severely eroded. 

‘Steinauer loam, 8 to 11 percent slopes, | IIJe_-._-- 9 | Nitrogen, phosphate__----_-.-.-_ Erosion and low in available phos- 
moderately eroded. phorus. 


See footnotes at end of table. 
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Suggested cropping systems or alternative uses ? 


Estimated average acre 


Corn, a small grain, 
meadow. 


and 4 years 


years meadow. 


yields 
Supported with contour Supported with terraces 3 Without supporting practices 4 Corn Oats Hay 
cultivation 3 
Bu Bu. Tons 
CQ) feeb eseas hens aee sees Qe scot tvcpedeeee tasdeceoeence Corn 3 years and a small grain 78 45 2 
seeded with a green-manure crop, 
or, corn 2 years, a small grain, 
and 1 year meadow. 
(OG) ork 6 seu otek aes ecec anes (CQ)ieet shee oscar ese ees Corn 3 years and a small grain 78 45 3. 2 
seeded with a green-manure 
crop, or corn 2 years, a small 
grain, and 1 year meadow. 
Corn 2 years, a small grain, and | Corn 2 years and a small grain Corn 2 years, a small grain, and 73 42 3. 0 
1 year meadow. seeded with a green-manure 2 years meadow. 
crop. 
Corn 2 years, a small grain, and | Corn 2 years, a small grain, and | Corn, a small grain, and 2 years 65 40 2.8 
2 years meadow. 1 year meadow. meadow. 
Corn 2 years, a small grain, and | Corn 2 years, a small grain, and | Corn, a small grain, and 3 years 62 39 2. 6 
2 years meadow. 1 year meadow. meadow. 
Corn, a small grain, and 2 years | Corn 2 years, a small grain, and | Corn, a small grain, and 4 years 62 38 2. 6 
meadow. 1 year meadow. meadow. 
Corn, a small grain, and 2 years | Corn 2 years, a small grain, and | Corn, a small grain, and 4 years 56 35 2.4 
meadow. 1 year meadow. meadow. 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and | Permanent pasture...._----~~---- 56 36 2.4 
meadow. 2 years meadow, 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and | Permanent pasture....--~-------- 50 32 2. 2 
meadow. 2 years meadow. 
Permanent pasture__...-------- Corn, 3 small grain, and 2 years | Permanent pasture.._....-------- 48 35 2.2 
meadow. 
Permanent pasture___..._------ Corn, a small grain, and 2 years | Permanent pasture......--------- 45 30 2.0 
meadow. 
Permanent pasture_._.__..----- Permanent pasture.__...--------- Permanent pasture.__._.-_.--.---|--------|--------]|-------- 
Permanent pasture...._-.-.---- Permanent pasture___.___.-_----- Permanent pasture.__._......----|--------|--------|-------- 
Permanent pasture....-_.------ Permanent pasture_....-___------ Permanent pasture___..----------|.-------|--------|-------- 
Corn 2 years, a small grain, and | Corn 2 years and a small grain ; Corn 2 years, a small grain, and 73 42 3.0 
1 year meadow. seeded with a green-manure 2 years meadow. 
crop. 
Corn 2 years, a small grain, and | Corn 2 years, a small grain, and | Corn, a small grain, and 2 years 65 40 2.8 
2 years meadow. 1 year meadow. meadow. 
Corn, a small grain, and 2 years | Corn 2 years, a small grain, and 1 | Corn, a small”grain, and 4 years 62 38 2.6 
meadow. year meadow. meadow. 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and 2 | Permanent pasture_..._.--------- . 50 32 2. 2 
meadow. years meadow. 
(Case ee ee = Oe oe ca eee ees oe Corn 3 years and a small grain 68 45 3.2 
seeded with a green-manure crop. 
Olea cesses eset eee nena ae Ota kt ee eee a ee Corn 3 years, a small’grain, and 1 60 42 3.0 
year meadow. 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and 2 | Permanent pasture_.._-------~~--- 45 34 2.5 
meadow. years meadow. 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and 2 | Permanent pasture._____--------- 40 30 2.2 
meadow. years meadow. 
Permanent pasture_....-_-.-.-- Corn, a small grain, and 3 years | Permanent pasture_._..__....---- 30 28 2.0 
meadow. 
Permanent pasture.__....-_-.-- Permanent pasture._....._.-.---- Permanent pasture.....___-..----]--------|--------|-------- 
Permanent pasture.._..._._-__- Permanent pasture....---..------ Permanent pasture__-...-_-------|--------|--------|-------- 
Corn, a small grain, and 4 years | Corn, a small grain, and 2 years | Permanent pasture......--------- 40 32 2. 2 
meadow. meadow. 
Corn, a small grain, and 4 years | Corn, a small grain, and 2 years | Permanent pasture_...-.-.------- 35 28 2.0 
meadow. meadow. 
Permanent pasture....---..---- Permanent pasture....-.-..-.---- Permanent pasture....-....------|--------|--------|-------- 
Permanent pasture__...--_.---- Permanent pasture_..--...___----- Permanent pasture._.....--------|--------|--------|-------- 
Corn 2 years, a small grain, and 2 | Permanent pasture___.-..-------- 40 30 2.5 


36 SOIL SURVEY SERIES 1956, NO. 16 
TaBLe 7.—Management and 
[Yields are those expected under good management; 
Capability | Man- 
Soil class and age- Amendments usually needed Principal management problems ! 
subclass ment 
group 
Steinauer loam, 11 to 14 percent slopes, | IIfe_-___- 9 | Nitrogen, phosphate_._._.-.-___- Erosion and low in available phos- 
moderately eroded. phorus. 
Steinauer loam, 14 to 18 percent | [Ve____-_ 13 | Nitrogen, phosphate.----.-_-___- Erosion and low in available phos- 
slopes, moderately eroded. phorus. 
Steinauer loam, 18 to 28 percent | VIIe____- 16 | Nitrogen, phosphate________.___. Erosion and low in available phos- 
slopes, moderately eroded. phorus. 
Steinauer soils, 8 to 11 percent slopes, | [Ve_----- 13 | Nitrogen, phosphate_____-____-__ Erosion and low in available phos- 
severely eroded. phorus. 
Steinauer soils, 11 to 14 percent slopes, | IVe_----- 13 | Nitrogen, phosphate_._.._._-._._ Erosion and low in available phos- 
severely eroded. phorus. 
Steinauer soils, 14 to 18 percent slopes, | VIe___--- 15 | Nitrogen, phosphate______.______ Erosion and low in available phos- 
severely eroded. phorus. 
Zook silty clay_-..------------------ IIIw_---.- 10 | Lime, phosphate_.---.-_...---_-- Overflow and drainage____----.---- 
Zook silty clay, overwashed__-.-.----- IiIw___-- 10 | Lime, phosphate_..-__.-_._------- Overflow and drainage. _.-._------- 
Zook silty clay loam_...-.----------- IiWetece = 3 | Lime, phosphate__...--_.-_--..-- Overflow and drainage__--_-------- 
Zook silty clay loam, overwashed_ ---- IIw..---- 3 | Lime, phosphate_..._------_-_--- Overflow and drainage___---------- 
a 


1 Fertility maintenance or improvement is a management prob- 
ie on all soils, and it is not listed except when fertility is unusually 
ow. 

2 Meadow for more than 1 year consists of an alfalfa and 
bromegrass mixture; meadow for 1 year is alfalfa and bromegrass 
or a mixture of red clover and timothy. For permanent pasture, 
a grass-and-legume mixture is suggested. The pasture should be 


and 55 miles from the second location. The loess is thin- 
ner on the flanks of the divides than on ridgetops (17). 
It also covers the outwash terraces along the West Nish- 
nabotna River as well as much of the upland (3). The 
relationship between the loess and till materials is shown 
in figure 4. 

The loess was calcareous when it was deposited, but in 
most soils, the lime has been leached from the upper part 
of the profile. Most of the soils in Shelby County have 
developed from loess. They belong to the Corley, Dow, 
Ida, Monona, Marshall, and Minden series. 

The Wisconsin loess contains deoxidized (gray) zones, 
some of which are leached and some unleached (12). 
These zones are believed to have been caused by restricted 
drainage in a period when rainfall was higher than at 

resent. Dow soils formed where the gray-colored loess 
is exposed at the surface. 

Alluvium occurs on flood plains and in narrow, upland 
drainageways. It may be silty or clayey, depending on 
its source or on the way water sorted and deposited it. 

The Judson soils have formed in precultural alluvial 
material that was moved only short distances; for ex- 
ample, from the upper part of a slope to the lower. The 
Kennebec soils have formed in precultural silty alluvium 
on the flood plains. The Nodaway soils have formed in 
postcultural silty alluvium. The Colo and Zook soils 
have formed on the flood plains from finer textured 
alluvium. 


reseeded, when necessary, and where possible in a nurse crop of 
oats. Legumes in the pasture or meadow mixture should supply 
most of the nitrogen needed for growth. Lime and phosphate 
should be added in amounts determined by soil tests. Permanent 
pasture usually does not require terraces. 

3 Contouring and terracing allow the maximum use of corn in 
the rotation. Soybeans or grain sorghums may be substituted for 


Native vegetation 


Most of the native vegetation in Shelby County was 
prairie grass, mainly big bluestem. Prairie grasses have 
dense, fibrous root systems that are concentrated in the 
upper 12 to 15 inches of soil. 

oils that have developed under grasses generally are 
darker and contain more organic matter and nitrogen 
than those that have developed under trees. 

The forested areas in Shelby County were mainly alon 
large streams. A few tree-covered areas are on uplan 
slopes that border streams. Loess-derived soils that show 
the influence of forest vegetation have been included with 
the Marshall soils. The areas are mainly along the east 
side of the West Nishnabotna and the East Branch West 
Nishnabotna Rivers in Center Township. The morpho- 
logical characteristics of these tree-covered soils indicate 
that trees have not influenced soil development to any 
appreciable degree. The Adair soils have developed 
under trees in the late Sangamon age, but the more recent 
vegetation has been prairie. 


Climate 


Shelby County has a moderate, humid to subhumid, 
continental type of climate. This factor influences soil 
formation in many ways. Rainfall affects the amount 
of leaching in soils, and it influences the kind of vegeta- 
tion on soils. Temperature affects the growth of plants, 
the activity of micro-organisms, and the speed of chemi- 
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Suggested cropping systems or alternative uses 3 TRS eee acre 
yields 
Supported with contour Supported with terraces 3 Without supporting practices 4 Corn Oats Hay 
cultivation 3 
: . Bu. Bu. Tons 
Corn, a small grain, and 4 years | Corn 2 years, a small grain, and 2 | Permanent pasture__.__---.------ 35 26 . 2 
meadow. years meadow. 
Permanent pasture_...-_--._--- Corn, a small grain, and 3 years | Permanent pasture....-_-.__----- 30 24 2.0 
meadow. 
Permanent pasture_....----..-- Permanent pasture.._.-.---.----- Permanent pasture....__-....----|--------|--------|-------- 
Corn, a small grain, and 4 years | Corn, a small grain, and 2 years | Permanent pasture._.-..-.__--_-- 35 28 2.2 
meadow. meadow. 
Corn, a small grain, and 4 years | Corn, a small grain, and 2 years | Permanent pasture._..._-._------ 30 26 2.0 
meadow. meadow. 
Permanent pasture_.-__---~---- Permanent pasture_.....-.------- Permanent pasture__..._-..-.----|---.----|--------]-------- 
C)ec see Setedeeucuescasevees Oe ceteekeeest Ue eetibereeee oe Corn, soybeans, and wheat,’ or 50 722 8 20 
wheat.é 
0) oo rea eS er eS Oeeed Se ees ot oe ed Corn, soybeans, and wheat,’ or 60 725 8 25 
wheat.® 
(C@)iaek foes sas eh eee ssa ecu Occescccecdeu cutee see ede oes Corn 2 years, a small grain, and 1 55 36 2.5 
year meadow. 
@) osc geeeee soe leet C)eee che sde et eeseoewe ee oae le Corn 2 years, a small grain, and 1 60 40 2.5 
year meadow. 


corn in the rotations. Other cropping systems with more meadow 
may be substituted for those given in this table. Any cropping 
system selected should be suited to the farming system, protect the 
soil from erosion, and improve or maintain soil fertility. All 
gullied soils require grassed waterways. 

4 Without supporting practices means without contouring or 
terracing. Cropping systems suggested for wet soils are the same 


cal actions in the soils. It also affects the length of the 
plant growing season. Climate is the cause of many of 
the au fferences between soils of Shelby County and those 
in other parts of the world. However, the major differ- 
ences among soils within the county are attributed to 
factors other than climate. 

Time 

The development of soil profiles requires time, usually 
long periods. Differences in the length of time that geo- 
logic materials have been in place are, therefore, com- 
monly reflected in the distinctness of horizons in profiles. 
The soils in Shelby County range from very young to 
very old. 

The alluvial Nodaway soils on flood plains are exam- 
ples of very young soils. Climate and vegetation have 
not modified the parent material to any great extent; 
consequently, the Nodaway soils have the characteristics 
of their parent material. 

The Clarinda series is an example of very old soils. 
They have developed on nearly level areas from glacial 
till. The subsoil 1s very high in clay and bears little re- 
semblance to the material from which it has formed. 

The Marshall soils are intermediate in age between the 
very young Nodaway and the very old Clarinda soils. 


Relief 


_ Many differences in soils can be attributed to variations 
in relief. On steep slopes, the rainfall runs off faster 


whether the soils are drained or not. Soybeans or grain sorghums 
may be substituted for corn in the rotations. 

5 Contouring or terracing generally is not suitable on these soils. 

6 Wheat in this cropping system can contain a legume for green 
manure, 

7 Soybeans. 

8 Bushels of wheat. 


than on level areas. Consequently, less water soaks into 
the soil, and there is less leaching. Soil erosion also in- 
creases as slopes become steeper. In nearly level or de- 
pressed areas, the soils are wet and frequently have 
gray or mottled subsoils in places because of poor aera- 
tion. The Marshall and Minden soils were developed 
from similar parent material; but the Marshall soils, on 
slopes, have a yellowish-brown subsoil, whereas the Min- 
den soils, in nearly Jevel areas, have a subsoil that is 
mottled with olive and gray. 


Special studies of Shelby County soils 


Hutton (6) studied the relationships between soil prop- 
erties and loess thickness along a northwest to southeast 
traverse in southwestern Iowa. This traverse passed 
through Shelby County. From mechanical analyses and 
base exchange data, Hutton concluded that the processes 
of soil development are only moderately expressed in the 
Monona and Marshall soils. The Marshall was consid. 
ered to be a medial Prairie (Brunizem) soil by Smith, 
Allaway, and Riecken (15), and the Monona to be a 
minimal Prairie (Brunizem) soil. 

Ulrich (17, 18) studied the nearly level soils in south- 
western Iowa along a traverse similar to that of Hutton 
(6). He showed the Minden soil (17) had a fairly uni- 
form distribution of clay with the maximum (30.2 percent 
less than 0.002 mm.) at the 82-inch depth. Southeastward 
along the traverse, the clay content of the subsoil in- 
creases and the maximum occurs at shallower depths. 
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The solubility of phosphorus in the Minden soil was 
studied by Godfrey and Riecken (4) along the same 
traverse of soils as that of Ulrich. The more strongly 
developed profiles to the southeast tended to be lower in 
soluble phosphorus than the Minden soils. 

Corliss and Ruhe (2) studied the relationships between 
the Corley, Minden, and Marshall soils. The Corley pro- 
file has considerably more clay in the B, horizon (87 per- 
cent less than 0.002 mm.) than the Marshall (383 percent 
less than 0.002 mm.) or Minden (30 percent less than 
0.002 mm.). The aeration porosity of the Corley soil is 
greatly reduced in this zone of clay accumulation. 


Classification of Soils 


Soils are classified into categories that progressively 
become more inclusive. The lowest categories commonly 
used in the field—series, type, and phase—are discussed 
in the section Soil Survey Methods. Great soil groups 
(79) are the highest category, above the series, used to 
classify the soils in Shelby County. | ; 

The great soil groups consist of soil series that show 
the same general sort of profile. From such a broad 
grouping, the soils in this county can be compared with 
those in other States or in other parts of the world. This 
grouping, while useful for comparisons, is not suitable 
in planning the use and management of soils. The soil 
series of Shelby County soils are classified in the follow- 
ing great soil groups. 

Great soil group: 

: Series 
re ae Bas Adair 
Judson 
Kennebec 
Marshall 
Minden 
Monona 
Shelby 
Colo 
Clarinda 
Zook 
Corley 
a ti sb pe sara anne as cacao an nc ecte ae ae Nodaway 
Bc ae ac ce hah gee i ee rhe Dow 

Ida 
Steinauer 


Brunizem (Prairie soils) 


Wiesenboden (Humic Gley soils) -----_._------ 


Plan0s0l c2202- toe oo ee ee 
Alluvial 
Regosol 


The internal characteristics of soils in each great soil 
group are described on the following pages. 


Brunizems 


The soils of Shelby County classified as Brunizems 
(Prairie soils) (24) are of the Adair, Marshall, Minden, 
Monona, and Shelby series. They have black to very 
dark grayish-brown, fairly thick A, horizons when not 
eroded. Boundaries between the horizons are gradual 
rather than abrupt. These soils do not have A, horizons, 
but all of them have B horizons that can be distinguished 
from the A and C horizons by texture, color, structure, 
or by a combination of two or more of these characteris- 
tics. The Judson and Kennebec soils are intergrades to 
the Alluvial soils and have very weakly developed B 
horizons. 


Wiesenbodens 


The soils in the county classified as Wiesenbodens 
(Humic Gley soils) have thick, black to very dark gray 
surface horizons high in organic matter, and they have 
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gleyed subsoils. In some profiles of Wiesenboden soils, 
organic matter masks the gleying to depths of 2 to 8 feet. 
The soils in this group have developed under prairie 
grasses and sedges in flat areas or depressions. 

The Colo and Zook soils have formed in alluvium and 
might be considered as intergrades to Alluvial soils. The 
Clarinda soils in this group were formed in a previous 
geologic age, and more recent geologic erosion has left 
them exposed on slopes. On some of the stronger slopes, 
the thick surface horizon has eroded away and the gleyed 
layer is now exposed. With this exception, they still re- 
tain the internal characteristics of Wiesenbodens. 


Planosols 


Only the Corley soils in Shelby County are classified 
as Planosols. Planosols have formed under grass vege- 
tation, usually on depressional topography. They have 
eluviated surface and subsurface horizons underlain by 
B horizons more strongly iluviated or compacted than 
the B horizons of the associated Brunizems. In addition, 
they have an abrupt boundary between the A and B hori- 
zons. 


Alluvial soils 


The Alluvial soils have developed from water-trans- 
ported and redeposited sediment. The profile character- 
istics of these soils are determined mainly by the kinds 
of sediment deposited, and little, if at all, by soil genesis. 
In Shelby County, only the Nodaway soils are in this 
great soil group. 


Regosols 


In Shelby County the Regosol great soil group includes 
the Dow, Ida, and Steinauer series. They have only weak 
horizonation, which consists mainly of a fairly thin A, 
horizon resting on the parent material. They lack 
stronger horizonation primarily because they occur on 
steep slopes and because geologic erosion has been active. 


Morphology of the Series and 
Laboratory Analyses 


This section contains a representative, detailed profile 
description for each soil series in the county and labora- 
tory analyses of the Adair, Clarinda, and Shelby soils. 
Standard methods of analyses were used: Mechanical 
analyses (9); organic carbon by wet combustion; cation- 
exchange capacity by direct distillation of absorbed am- 
monia; pH by glass electrode; extractable calcium and 
magnesium (10); moisture tension (20); total nitro- 
gen by modified A.O.A.C. procedure (2); sodium and 
potassium by Beckman DU flame spectrophotometer; and 
soluble calcium and magnesium by titration with EDTA. 


ADAIR SERIES 


The soils of the Adair series are Brunizems that have 
developed in fine-textured B horizons of exhumed Sanga- 
mon paleosols originally formed from Kansan glacial till. 
under forest vegetation. The dark-colored Brunizemic 
A, horizon of the Adair soils is the result of the current 
cycle of soil development. The principal characteristic 
properties of the subsoil, however, are inherited from the 
paleosol B horizon. They are (1) gritty silty clay or 
clay texture, (2) very firm consistence, and (8) colors 
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redder than 10YR2? in the interior of peds coated with 

distinct clay skins. . 

Soils of the Adair series occur on the dissected, loess- 
mantled plain of Kansan till on slopes below the loess- 
derived Brunizems. They are generally above the till- 
derived Shelby soils, where these soils are present. The 
texture of the surface soil is dominantly clay loam, but 
it ranges from silt loam to clay loam. The soils of this 
series differ from the Shelby soils in that the subsoil is 
redder, has a firmer consistence, and contains more clay. 
In many places where the present ground surface bevels 
the outcropping paleosol, these soils grade downslope to 
soils of the Shelby series. The soils of the Adair series 
differ from Clarinda soils in that their B horizon is less 
gray and their solum contains more sand and gravel. 

Adair clay loam, as mapped, has a surface soil that 
ranges from light clay loam to heavy loam and gritty 
heavy silt loam. The maximum clay content in the B 
horizon ranges from about 40 to 60 percent. The color 
of the B horizon ranges from reddish brown or dark 
reddish brown to dark grayish brown or dark brown. 
There are a few, fine, yellowish-red mottles. In some 
places the B, horizon has mottles that range in color 
from 10YR 5/2 to 2.5YR 5/2 (moist). Fragments of 
rock containing feldspar or ferromagnesian minerals, or 
both, are usually in the B, horizon and increase in abun- 
dance with depth. A thin concentration of gravel (lag 
gravel) occurs in many places in the upper part of the 
B horizon or on the surface of the soil. 

Profile of Adair silt loam on a slope of about 12 percent. 
The modern A, layer of the following profile has been re- 
moved by erosion. The profile described is a nearly com- 
plete, exhumed late Sangamon paleosol that developed in 
pedisediment over Kansan till. Sample number S55Iowa-— 
83-2—(1-10) ; location is 30 yards south and 130 yards east 
of the northwest corner of NWIANW%, sec. 30, T. 78 N., 
R. 38 W.: 

Ap 0 to 6 inches, dark-brown (10YR 4/3, moist), friable silt 
loam; weak, fine, granular structure; loess from higher 
land mixed in till-like material (pedisediment). 

6 to 12 inches, dark-brown (10YR 4/3, moist), friable 
silty clay loam; moderate, medium, subangular 
blocky structure; pinholes abundant; boundary 
abrupt. 

12 to 19 inches, dark-brown (10YR 4/3, moist), friable, 
medium silty clay loam; common, coarse, prominent, 
very dark grayish-brown (10YR 3/2, moist) mottles; 
moderate, medium, subangular blocky structure; 
pinholes; boundary diffuse. 

By 19 to 25 inches, dark reddish-brown (SYR 3/4, moist), 

firm, heavy, gritty silty clay loam; moderate, medium, 


subangular blocky structure; pinholes; boundary 
gradual. 


Ai 


A3B, 


By 25 to 31 inches, dark’reddish-brown (5YR 3/4, moist), 
very firm, gritty clay; few, fine, faint, yellowish-brown 
(10YR 5/4, moist) mottles; strong, fine, subangular 
blocky structure; boundary gradual. 

By 31 to 37 inches, same as above horizon except clay loam; 


boundary diffuse. 

Bs 37 to 42 inches, yellowish-brown (10YR_ 5/6, moist), 
firm, heavy clay loam; common, fine, distinct, dark 
reddish-brown (5YR 3/4, moist) mottles; weak, 
medium, subangular blocky structure; few concretions 
of iron-manganese; boundary clear. 


Cu 42 to 46 inches, yellowish-brown (10YR 5/6, moist), 
firm, heavy clay loam; few, medium, distinct, dark 
reddish-brown (5YR 3/4, moist) mottles; massive; 
boundary diffuse. 

Cy 46 to 55 inches, yellowish-brown (10YR 5/6, moist), 


2 Refers to Munsell notations of hue, value, and chroma. 
532951—-61-__-4 
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firm, medium clay loam; few, fine, faint, reddish- 
brown (5YR 4/3, moist) and very dark grayish-brown 
(2.5Y 3/2, moist) mottles; massive; boundary diffuse. 

C2 55 inches +, yellowish-brown (L0YR 5/6, moist), firm, 
medium clay loam; common, fine, distinct, very dark 
grayish-brown (2.5Y 3/2, moist) mottles; massive; 
calcareous. 


Laboratory data on this soil are shown. in table 8. 
Profile of Adair silty clay loam on a slope of about 12 
percent; sample number S53Iowa-83-2-(1-6) : 


Ap 0 to 7 inches, very dark brown (10YR 2/2, moist) silty 
clay loam; few, very fine, faint, yellowish-red mottles; 
some thin, gray coatings on peds; weak, medium, 
granular structure; boundary abrupt. 

7 to 16 inches, dark-brown (10YR 3.5/3, moist), slightly 
gritty, medium to heavy silty clay loam; moderate, 
very fine, subangular blocky structure; some dark 
material from A horizon in worm channels; boundary 
clear. 

16 to 22 inches, variegated, very dark grayish-brown 
(LOYR 3/2, moist) or dark-brown (10YR 3/8, moist) 
to brown (10YR 4/3, moist), gritty silty clay; when 
crushed, color is dark brown (10YR 3.5/3, moist); 
some dark coatings on peds and a few, fine, yellowish- 
red mottles; moderate, very fine, subangular blocky 
ever with moderate vertical cleavage; boundary 
clear. 

22 to 29 inches, brown (L0YR 4.5/3, moist), gritty silty 
clay; many, very fine, faint, yellowish-red mottles 
and some dark oxide concretions; moderate, very fine, 
subangular blocky structure with strong vertical 
cleavage; clear boundary. 

B3 29 to 36 inches, brown (LOYR 5/3), gritty silty clay; 
many yellowish-red (5YR 4/6) mottles and some dark 
mottles; weak, very fine, subangular blocky structure 
with weak vertical cleavage; boundary clear. 

36 to 45 inches, a mixed matrix of dark grayish-brown 
(1OYR 4/2, moist) and dark-brown (10YR 4/3, moist) 
to brown (10YR 5/8, moist), gritty, heavy silty clay 
loam (when crushed, color is 10YR 4/8, moist); 
numerous, distinct mottles of yellowish red (SYR 4/6, 
moist); many dark coneretions; weak, very fine, 
subangular blocky structure approaching massive; 
compact and prismatic when dry. 


Laboratory data on this soil are shown in table 9. 


AB 


CLARINDA SERIES 


The Clarinda soils are paleosols of the Yarmouth-San- 
gamon age that have been exposed on slopes through geo- 
logic erosion. They are classified as Wiesenbodens, 

These soils generally occur as outcrops on side slopes 
or at the heads of drainageways in all parts of the county 
in association with the Shelby soils. The Clarinda soils 
differ from the Shelby soils in having a much finer tex- 
tured and grayer B horizon. The solum of the Clarinda 
soils has developed principally in a fine-textured B hori- 
zon of a Yarmouth-Sangamon paleosol now exposed by 
erosion of the overlying loess mantle. 

Profile of Clarinda soils, severely eroded, on a slope of 
about 12 percent; sample number S55Iowa—83-1-(1-8) ; 
location is 200 feet north and 180 feet east of the south- 
west corner of SE1,SE1, sec. 16, T. 78 N., R. 88 W.: 

A, 0 to 4 inches, dark-gray (10YR 4/1, moist), friable to 
slightly firm silty clay; weak, fine, subangular blocky 
structure. 
to 7 inches, grayish-brown (2.5Y 5/2, moist), plastic 
silty clay; dark grayish-brown (10YR 4/2, moist) root 
channels are common; massive to very weak, sub- 
angular blocky structure; very few quartz pebbles; 
boundary clear. 
to 11 inches, grayish-brown (2.5Y 5/2, moist), very 
firm silty clay; few, fine, faint, olive-yellow (2.5Y 6/6, 
moist) mottles and occasional root channels of very 
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SOIL SURVEY SERIES 1956, NO. 16 


Particle-size distribution 


Tasie 8.—Laboratory analyses of Adair silt loam on a slope of about 12 percent} 


: International | Particles 
Very | Coarse| Medium} Fine | Very Clay classification | (greater 
Soil and horizon Depth | coarse| sand sand sand fine Silt (less |__ than Textural class 
sand | (1 to | (0.5 to |(0.25 to} sand |(0.05 to} than 2 mm.) 
(2 to 0.5 0.25 0.10 /(0.10 to} 0.002 | 0.002 II Il 
imm.)| mm.) mm.) | mm.) | 0.05 | mm.) | mm.) | (0.2 to |(0.02 to 
mm.) 0.02 | 0,002 
mm.) | mm.) 
Adair silt loam: 
S55Iowa-83-2-(1- 
10) Tnches Percent | Percent Percent Perceni | Percent | Percent | Percent | Percent | Percent Percent 
Age toe ethatee Ss 0 to 6 0. 6 L4 1.8 4.0 3. 6 61.9 26. 7 41.0 26.9 |__------ Silt loam. 
Aggeccecteesewedt 6 to 12 at L8 2.3 4.8 4.2) 57.0] 29.2] 35.7 28. 4 () Silty clay loam. 
AgBjocscccciesece 12 to 19 10 3. 6 2.8 6.7 4,9 50.2) 30.8] 343 25. 0 (2) Silty clay loam. 
Biescttceueacees 19 to 25 1.7 2.5 2.9 6. 8 5.61 44.7) 35.8] 318] 22.5 (2) Silty clay loam. 
Boje canoes se 25 to 31 2.5 2.6 2.9 6.5 5.5 | 39.0) 41.0) 286 19. 8 ) Clay. 
Bie cece tecosn 31 to 37 14 2.8 3. 3 7.6 6.2) 41.1 37.6 | 31.2} 20.7 1.2 | Clay loam, 
Baicontevace cers 37 to 42 4,6 3.7 3. 9 9. 6 7.2] 33.2] 37.8] 28.7 16. 8 4.6 | Clay loam. 
Cijseseececssese 42 to 46 2.3 3. 6 4,1 10.5 8.2) 33.8 | 37.5 | 29.9 17.7 3.4 | Clay loam. 
Oise sace eke 46 to 55 2.1 4.3 4,7 11.8 9.1 33.6 | 3844] 321 16. 8 1.6 | Clay loam. 
Opiates sec. 55 to 62 2.0 4,2 4.7 11.5 9.0 | 36.0] 32.6[ 317 19, 2 4,2 | Clay loam. 
pH Organic matter Electri- Moisture tensions 
eal con- | Calcium 
ductivity} carbon- 
Soil and horizon Depth 1:1 1:5 1:10 Ec x 103) = ate 
Soil- Soil- Soil- | Organic | Nitro-; Carbon-| milli- | equiva- 1/10 1/3 15 
water water {| water | carbon |] gen |nitrogen| mbhos lent Atmos- | Atmos- | Atmos- 
suspen- | suspen- | suspen- ratio | per cm. phere phere | pheres 
sion sion sion at 25° C. 
Adair silt loam: 
§55lowa—-83-2-(1- 
10) Inches Percent | Percent Percent Percent Percent Percent 
Eee ee Tera 0 to 6 7.2 74 7.6 12 | . 106 10, 6 0:6 lee 36. 2 25. 0 11.2 
Algeauetelee cee 6 to 12 fend 7.3 7.4 -44 1] . 056 7.8 25 [oe  _e 34, I 25, 2 10. 5 
A3By;_----------- 12 to 19 hoa 7.4 74 31 | . 047 6. 6 0 leeeeuese 32. 9 25. 0 11.0 
BigetessseccGuee 19 to 25 Wezk 7.3 7.4 . 23 | . 036 6. 4 520! Wibeeere lane 35. 5 28. 3 12.8 
Boje eee cee et 25 to 31 7.2 7.5 7.5 Fil ee ee ee oe oe 36. 4 28. 2 14.5 
Basse ceo iek 31 to 37 7.3 7.5 7.5 gl? leccecel Sic eee 4 Jo -e eee 33. 9 26.9 13. 4 
Be sess oe etn ok 37 to 42 7.4 7.6 7.6 Pet Lip Scene Pace eee os ep ee 33. 0 26.8 13. 7 
Cystine cetds 42 to 46 7.5 7.7 7.8 Pi ba epee (opesenee pti Pe il eee ee ne 33. 4 25. 5 13. 4 
(OF eee mrenenenn arene 46 to 55 74 7.7 7.8 OO! | ote cee eae oA Geese 32. 8 25. 2 12.8 
Co. eerste, 55 to 62 7.9 8.4 8. 6 OD se tase ste +0 4.0 32. 2 24.4 12. 0 
Cation Extractable cations (milliequivalents Saturation extract soluble (milli- 
exchange per 100 grams of soil) Base equivalents per liter) 
capacity satura- Mois- 
(ammo- tion ture 
Soil and horizon Depth nium (ammo- at 
acetate) nium satura- 
(meq. Cal- | Magne-) Hydro-|Sodium | Potas- | acetate |Sodium|] Potas-} Cal- | Magne-| tion 
per 100 | cium | sium gen sium ex- sium | cium | sium 
grams change) 
soil) 
Adair silt loam: 
855lowa-83-2-(1- 
10) Inches Percent Percent 
1 rea ee Re ne eae 0 to 6 21.7 16. 4 5. 5 2.1 Noel 0. 4 100 0. 4 0. 1 4,2 1.6 8.9 
A joe csec eee oe 6 to 12 20. 7 15. 6 5.3 2.5 0.1 3 100 .6 a1 3.3 14 47.0 
AgBivcun ee ueees 12 to 19 20. 9 16, 2 5.5 2.5 wd 4 100 «0: Pea e oe 2.7 1.3 50. 2 
By eeeeen se teen 2 19 to 25 23. 4 18. 2 5. 7 2.5 wl 4 100 .7 1 3. 2 1.6 50. 1 
Botsccececiewsece 25 to 31 27, 2 21.3 GA 2.9 .2 5 100 $0: Sous 2.0 7 57. 7 
Bop ed los 31 to 37 25, 2 19.5 6. 4 2.1 al 5 100 i ae ee 2. 2 11 54. 8 
Byeek ec kate etc 37 to 42 25. 5 19, 9 6. 6 det aie .5 100 Pa fag ree eee 2,2 1.2 55, 2 
Cy ieke oases 42 to 46 23. 9 18. 9 6. 2 1.3 ek 5 100 .8 1 2.5 1.2 58. 2 
Ops sees terse 46 to 55 21.3 16. 8 5. 7 1.2 aod 4 100 0: roars 2.0 11 58. 9 
Dio weiss sd 55 to 62 18. 3 23. 5 4.8 4 : 4 100 at 1 2.9 1.2 55. 7 
! Laboratory numbers: 5360-5369. 2 Trace. 
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TasiE 9.—Laboratory analyses of Adair silty clay loam on a slope of about 12 percent ! 


Particle-size distribution 
International 
Very Medium| Fine Very Clay classification 
Soil and horizon Depth coarse {| Coarse sand sand fine Silt (less Textural class 
sand sand (0.5 to | (0.25 to] sand | (0.05to! than 
(2 to 1 (1 to 0.25 0.10 | (0.10 to} 0.002 0.002 II III 
mm.) |0.5 mm.)} mm.) mm.) 0.05 mm.) mm.) (0.2 to | (0.02 to 
mm.) 0.02 0.002 
mm.) mm.) | - 
Adair silty clay loam: 
8$53lowa-83-2- 

(1-6) Inches Percent Percent Percent Percent Perce Percent Percent Percent Percent 
Poo iiharet ehh crash 0 to 7 1 3 0. 5 : 2.3 64. 0 31.6 41.6 25. 3 | Silty clay loam. 
ABzsesusnteseed 7 to 16 2 .5 .6 1.8 2.5 57. 3 37. 1 37.3 23.7 | Silty clay loam. 
Boieccececeseec 16 to 22 god 5 7 2.0 3. 0 52. 1 41.6 33. 3 22.9 | Silty clay. 

Bop. ------------ 22 to 29 |_-_-___- .6 .9 2. 6 3.7 49. 3 42.9 32.0 22.5 | Silty clay. 
Biscase scenes 29 to 36 wl .9 1.5 3.9 4,2 48. 1 41.3 31.0 23.4 | Silty clay. 
Jee eeeeeesoe 36 to 45 2 1.4 2.0 5. 2 | 4.8 47. 1 39. 3 30. 5 24, 2 | Silty clay loam. 
pH Organic matter Moisture tensions 
Soil and horizon | Depth | 4.1 gou- | 1:5 Soil | 1:10 Soil- Carbon- 1/10 1/3 15 
water water water Organic {| Nitrogen | nitrogen Atmos- Atmos- | Atmos- 
suspen- suspen- suspen- carbon ratio phere phere pheres 
sion sion sion 
Adair silty clay loam: 
S53lowa—83-—2- 

(1-6) Inches Percent Percent Percent Percent Percent 
Apcteeocucseacus 0to7 6.1 6.4 6. 5 19 174 11.0 AO. 28. 5 13. 7 
AB. jdoneeseoue 7 to 16 6. 0 6.3 6. 4 1. 09 103 10. 6 37. 2 28. 9 15. 0 
Bo------------- 16 to 22 5.9 6. 2 6. 4 . 88 . 084 10.5 40. 4 31.3 16.7 
Bastia seetens 22 to 29 5. 8 6. 2 6.3 . 48 . 052 9. 2 40. 7 32. 4 17.1 
Be age a ete 29 to 36 6.0 6.3 6. 5 BOM otters tel | oe ee 40. 1 32. 1 16. 6 

oie etek 36 to 45 6.4 6.8 6.9 eee He Sk eS feces cee ea 40. 3 31.9 16.1 

Cation exchange Extractable cations (milliequivalents per 100 grams of soil) Base satu- 
capacity (am- ration (am- 
Soil and horizon Depth | monium acetate) monium 
(meq. per 100 Calcium Magnesium | Hydrogen Sodium Potassium acetate 
grams soil) exchange) 
Adair silty clay loam: 
S53Ilowa—-83-2- 

(1-6) Inches Percent 
es Sevedaen ct a ee. O0to7 24, 8 17.1 6. 3 6.3 0.1 0.5 97 
ABzsoucwee see 7 to 16 25.1 16. 6 7.6 6.3 mel 6 99 
Boiee eek ocs Ane 16 to 22 29. 6 17. 4 8.8 6.3 2 7 91 
Bop sete soe eee 22 to 29 27. 2 17.5 9. 0 5.9 2 sil 100 
Bae eke 29 to 36 25. 3 16. 8 9. 2 4.6 3 ot 100 
Ona gesceasaaeee 36 to 45 24,4 16.9 8.4 3.8 3 .6 100 
! Laboratory numbers: 5383-5388. 

dark grayish brown (10YR 3/2, moist); massive, with (lOYR 3/2, moist) root channels; few coneretions of 
tendency to very weak, subangular blocky structure; iron and manganese; quartz pebbles few to common; 
very few concretions of iron and manganese; very few boundary diffuse. 

quartz pebbles; boundary diffuse. Beg 31 to 42 inches, grayish-brown (2.5Y 5/2, moist) to strong- 


Bag 


11 to 17 inches, grayish-brown (2.5Y 5/2, moist), very 


firm silty clay; few, fine, faint, olive-yellow (2.5Y 6/6, 
moist) mottles and occasional root channels of very 


dark grayish brown (10YR 3/2, moist); massive; few 


Ba 


concretions of iron and manganese; few, fine, quartz 
pebbles; boundary diffuse. 


Bos 


clay and very few root channels present. 


Bas 


mottles 


23 to 31 inches, grayish-brown (2.5Y 5/2, moist), very 
firm clay; few, fine, faint, olive-yellow (2.5Y 6/6, moist) 
and occasional very dark grayish-brown 


17 to 23 inches, same as horizon above except texture is 


brown (7.5YR 5/6, moist), very firm, heavy clay loam; 
very dark gray (5Y 3/1, moist) clay skins in seams; 
massive; occasional roots; boundary clear. 


42 to 60 inches, strong-brown (7.5YR 5/6, moist), very 


firm, light elay loam; grayish-brown (2.5Y 5/2, moist) 
clay skins common in seams; massive; numerous, medium 
concretions of iron and manganese; numerous pockets 
of calcium carbonate. 


Laboratory data on Clarinda soils, severely eroded, are 
shown in table 10. 
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SOIL SURVEY SERIES 1956, NO. 16 


TasBie 10.—Laboratory analyses of Clarinda soils, severely eroded, on a slope of about 12 percent} 


Particle—-size distribution 
| Very International | Particles 
Very Coarse| Medium} Fine fine Clay classification | (greater 
Soil and horizon Depth | coarse sand sand sand sand Silt (less |__ than Textural class 
sand | (1 to | (0.5 to |(0.25 to/(0.10 to)(0.05 to) than 2 mm.) 
(2to } 0.5 0.25 0.10 0.05 | 0.002 | 0.002 II Il 
1mm.)) mm.) mm.) mm.) | mm.) | mm.) | mm.) | (0.2 to |(0.02 to 
0.02 | 0.002 
mm.) | mm.) 
Clarinda soils, 
severely eroded: 
S$55lowa-83-1- 

(1-8) Inches Percent | Percent Percent Percent Percent Percent Percent Percent Percent Percent 
Aiea soca sd 0 to 4 0. 2 0.5 0. 7 1.9 2.4 52.9 | 41.4 | 32.7 23,6) joes oo. Silty clay. 
Bitecacevesace 4to7 2 .6 8 2. 4 2.8 | 47.4 45.8 | 29.8} 21.8 |_------- Silty clay. 
Bo. ----- 7 to 11 .5 1.0 is) 3. 6 3.3 | 43.2] 47.1 27.2 | 21.3 |_-----.- Silty clay. 
1B eect er 11 to 17 ms) 1.7 1.9 4.9 4.0; 40.9} 46.1 26.4 | 21.1 j.--- 2 - Silty clay. 

Baise set eccs 17 to 23 1.0 2.3 2. 4 6.3 5.1 38.9 | 44.0 | 27.8 19.6 tees. 2 Clay. 
Boge cece denne 23 to 31 1.2 2.3 2.8 7.3 5.9 37.3 {| 43.2 | 28.4 18.7 (?) Clay. 
Bog --------- 31 to 42 1.8 3. 4 4.2 9.0 7.4 | 35.8 | 38.4 | 30.9 veer 2) Clay loam. 
Bars co senceusc 42 to 60 2.8 3. 4 3.8 8 4 6.7; 44.4] 30.5 | 25.2) 310 3.3 | Clay loam.3 
pH Organic matter Electri- Moisture tensions 
cal con- | Calcium 
ductivity) carbon- 
Soil and horizon Depth 1:1 1:5 1:10 Ee x 103} ate 
Soil- Soil- Soil | Organic | Nitro-| Carbon-| milli- | equiva- 1/10 1/3 15 
water water water | carbon | gen |nitrogen! mbhos lent Atmos- } Atmos- | Atmos- 
suspen- | suspen- | suspen- ratio | per em. phere phere pheres 
sion sion sion at 25° C. 
Clarinda soils, 
severely eroded: 
855lowa-83-1- 

(1-8) Inches Percent | Percent Percent Percent Percent Percent 
(eae 0 to 4 5. 8 6.3 6.3 1. 86 /0. 171 10. 9 QB Pe ce aree ta! 47.7 35. 6 18.1 
Bar---- 2 4to7 6. 0 6. 4 6.5 . 70 | . 062 11.3 fos a eer 44, 8 35. 4 19. 4 
Boo. 7 to ll 6.1 6. 7 6. 7 . 32 | . 026 12.3 Pe ee eee 42. 6 35. 1 19. 5 
ce 11 to 17 6. 2 6. 9 6.9 .21 018 11.7 Se eee 44.4 36. 0 19.3 
Boj oes eee 17 to 23 6. 4 7.0 7.1 .16). 011 14.5 4 [oo ee 40.0 31.8 17.6 
Boece seus see 23 to 81 6.7 7.2 7.2 .10 | . 007 14.3 eee 37.0 29.9 16.7 
Biierane ceed 31 to 42 6.8 7.2 7.3 OG? ee codec 4 [ooe eee 37. 6 29. 0 15. 0 
Buy--- 2-8 42 to 60 8. 0 8. 6 8.8 He | [eee .6 26 30. 4 23.3 10. 3 

Cation Extractable cations (milliequivalents Saturation extract soluble (milli- 
exchange per 100 grams of soil) Base equivalents per liter) 
capacity satura- Mois- 
(ammo- tion ture 
Soil and horizon Depth nium (ammo- at 
acetate) nium satura- 
(meq. Cal- | Magne-} Hydro-jSodium | Potas- | acetate {Sodium} Potas- | Cal- | Magne-| tion 
per 100] cium | sium gen sium ex- slum | cium | sium 
grams change) 
soil) 
Clarinda soils, 
severely eroded: 
8$55lowa-83-1- 

(1-8) Inches Perceni Percent 
Ach Soe 0 to 4 31.5 20. 4 10. 0 6.8 0.1 Lt 100 0.5 0.3 3. 7 2. 6 66. 5 
PS tis eels _--| 4to7 35. 3 22, 2 11.0 5.1 2 athe 97 4 aoe 1.8 L4 69. 7 
Bog. _--| 7toll 35.8 | 23.9 12.4 6. 4 .2 .7 100 oa) .1 1.6 14 72.7 
Bogecssae ansce ll to 17 35.8 | 22.9 11.4 4.3 a2 ail 98 aD docsedwe 1.5 a) 76. 2 
bo] ereeienece erene® 17 to 23 33.6 |} 23.0 11.0 3. 0 x2 .6 100 7 1 1,7 11 66. 0 
Bopsecs abot 23 to 31 32.7 | 23.0] 10.7 2.1 ~2 26 100 ia eee 1.4 1.3 66. 2 
Bop SSeee ee 31 to 42 29.0 | 21.7 8.5 17 2 2D 100 a 18 1.0 65. 0 
Bajics ecw eres 42 to 60 16.0 | 26.3 4,1 .8 1 i3 100 of <I 3. 6 1.4 47.7 

1 Laboratory numbers: 5352-5359. 2 Trace. 3 CaCO; present in sand fraction. 
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Profile of Clarinda silty clay loam on a slope of about 
9 percent ; S53lowa-83-4—(1-7) ; location is the northwest 
corner of the NW1ANW%, sec. 1, T. 78 N., R. 87 W.; 

rofile is within the range of the series, as mapped in 
Shelby County, but it is considered to be less representa- 
tive than the preceding description of Clarinda soils, se- 
verely eroded. 

Ay 0 to 6 inches, very dark brown (10YR 2/2, moist) silty 
clay loam containing some gray streaks; granular struc- 
ture; boundary abrupt. 

B, 6to 11 inches, very dark grayish-brown (LOYR 3/2, moist), 
gritty, light silty clay with some darker coatings on 
peds; very fine, subangular blocky structure with weak 
vertical cleavage. 

B. 41 to 16 inches, dark-gray to dark grayish-brown (lOYR 
4/1.5, moist), gritty silty clay; few dark-colored and 
yellowish-red, oxide concretions; dark coatings on some 
peds; when crushed, color is dark grayish brown (1LOYR 
4/2, moist); very fine, subangular blocky structure with 
coarse vertical cleavage. 

B; 16 to 23 inches, dark grayish-brown (2.5Y 4/2, moist), 
gritty silty clay; numerous, fine, dark, oxide concretions 
and few, fine, yellowish-red concretions; glossy coatings 
on peds; very fine, subangular blocky structure with 
coarse, strong vertical cleavage. 

C;, 23 to 33 inches, grayish-brown (2.5Y 5/2, moist), gritty, 
heavy silty clay loam; common, distinct, strong-brown 
(7.5YR 5/6, moist) and black (LOYR 2/1, moist) mottles; 
some dark oxide concretions; weak, very fine, subangular 
blocky structure approaching massive. 

C, 33 to 40 inches, similar to layer above. 

C; 40 to 46 inches, mottled strong-brown (7.5YR 5/6, moist) 
and grayish-brown (2.5Y 5/2, moist) silty clay; very 
slightly calcareous. 


Laboratory data for this soil are shown in table 11. 


COLO SERIES 


The Colo series consists of dark-colored, poorly to im- 
perfectly drained soils that have developed from mod- 
erately fine textured alluvial material on flood plains and 
low terraces. The alluvium washed from glacial drift 
and loess. 

The Colo soils are classified as Wiesenbodens, though 
they may be considered to intergrade to both the Alluvial 
and to the Brunizem great soil groups. The upper layers 
are dark enough for the Wiesenboden and Brunizem 
groups and have a granular to blocky structure without 
the stratification common to the Alluvial group. The 
middle and lower horizons likewise have genetic soil struc- 
ture in contrast to the stratification in the Nodaway soils. 
Furthermore, the middle and lower horizons have colors 
that are common in gleyed soils. 

The Colo soils occur on the larger flood plains in asso- 
ciation with the Nodaway and Judson soils. They differ 
from the Zook soils in that they are better drained and 
have a lower clay content in the B horizon. The clay con- 
tent of the B horizon ranges from 80 to 38 percent in the 
Colo soils and from 38 to 46 percent in the Zook soils. 

Profile of Colo silty clay loam on a slope of about 1 per- 
cent; location is SW14SW, sec. 24, T. 81 N., R. 89 W.: 

Ap 0 to 7 inches, very dark gray (1OYR 3/1, moist), friable, 
light silty clay loam; silt strata; very dark gray to 
very dark grayish-brown (10YR 3/1.5, moist) mottles; 
moderate to weak, fine to medium, subangular blocky 
structure to weak, thin platy structure; boundary 
abrupt. 

As 7 to 24 inches, black (10YR 2/1, moist), friable silty 


clay loam; moderate, fine, subangular blocky structure; 
abundant roots; boundary diffuse. 


B, 24 to 34 inches, black to very dark gray (JOYR 2.5/1, 
moist), friable silty clay loam; weak, very fine, sub- 
angular blocky structure tending to weak, granular 
structure; occasional roots; boundary diffuse. 

Bzsg 34 to 42 inches, very dark gray to dark-gray (LOYR 
3.5/1, moist), slightly firm, heavy silty clay loam; 
gray (10YR 6/1, moist) coatings on peds; very dark 
grayish brown to dark brown (1LOYR 3/2.5, moist) 
when crushed; strong, medium, subangular blocky 
structure; numerous pinholes and occasional roots; 
boundary gradual. 

C, 42 inches +, dark-gray to dark grayish-brown (1OYR 
4/1.5, moist), friable silty clay loam; few, fine, faint, 
strong-brown (7.5YR 5/6, moist) mottles; very dark 
grayish brown to dark brown (10YR 3/2.5, moist) 
when crushed; gray coatings on peds (10YR 6/1, 
moist); weak, fine, subangular blocky structure to 
massive; occasional plant roots. 


CORLEY SERIES 


The Corley soils are Planosols. They occur in slight 
depressions on flat-topped divides and on loess-covered 
benches in association with the Minden and the Marshall 
soils. They are similar to the Minden soils in many charac- 
teristics, and they have developed under similar climate, 
er eae and parent material. Corley soils, however, 
differ from the Minden soils in that the A, horizon is well 
developed and the subsoil is heavier. The development of 
the A, horizon and the greater amount of clay in the B, 
horizon of the Corley soils is attributed to their occurrence 
in slight depressions. Here surface water accumulated and 
caused more rapid leaching and clay translocation. 

The Corley soils are not extensive in Shelby County, and 
individual areas are generally not more than half an acre. 

Profile of Corley silty clay loam, without slope; location 
is in the SE148SWI, sec. 20, T. 78 N., R. 88 W.: 


Ai 0 to 16 inches, black ((OYR 2/1, moist), friable silt 
loam to light silty clay loam; weak, medium, granular 
structure. 

An 16 to 23 inches, black to very dark gray (10YR 2.5/1, 
moist), friable, light silty clay loam; light-gray (OYR 
7/2, dry) coatings on peds; moderate, medium to 
coarse, granular structure. 

Aca 23 to 28 inches, very dark gray (LOYR 3/1, moist) and 
some grayish-brown (10YR 5/2, moist), friable silt 
loam; weak, fine to coarse, granular structure; some 
very weak, thin, platy structure. 

Ags 28 to 34 inches, very dark gray (10YR 3/1, moist), 
friable to slightly firm, light silt loam; very dark 
grayish-brown (10YR 3/2, moist) coatings on peds; 
gray colors along weakly expressed vertical cleavage; 
moderate, very fine, granular structure. 

34 to 38 inches, dark grayish-brown (10YR 4/2, moist), 
slightly firm to firm, light silty clay loam; common, 
fine, distinct, yellowish-brown (10YR 5/4, moist) 
mottles; common, grayish-brown (10YR 5/2, moist) 
coatings and pockets; weak, fine, subangular blocky 
to moderate, coarse, granular structure. 

Bi 38 to 45 inches, grayish-brown (10YR 5/2, moist), 
slightly firm to firm, heavy silty clay loam; many, 
fine, distinct, dark-brown (7.5YR 4/4, moist) mot- 
tles and very dark gray (10YR 3/1, moist) coatings 
on vertical and horizontal faces of peds; moderate, 
medium, angular and subangular blocky structure. 

By, 45 to 52 inches, grayish-brown (10YR 5/2, moist), 
slightly firm to firm, heavy silty clay loam; few, 
medium, distinct, dark-brown (7.5YR 4/4, moist) mot- 
tles and very dark gray (10YR 3/1, moist) ped coat- 
ings, fewer than in above horizon; moderate, medium, 
subangular blocky structure. 

Bs 52 to 66 inches, grayish-brown (1OYR 5/2, moist), fri- 
able, medium silty clay loam; many, medium, dis- 
tinct, dark-brown (7.5YR 4/4, moist) mottles; 
massive with weak vertical cleavage. 

Bx 66 to 72 inches, light brownish-gray (IOYR 6/2, moist), 
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TaBLe 11.—Laboratory analyses of Clarinda silty clay loam on a slope of about 9 percent} 


Partiele-size distribution 
International | Particles 
Very | Coarse| Medium} Fine | Very Clay classification | (greater 
Soil and horizon Depth | coarse} sand sand sand fine Silt (less |__ than Textural class 
sand | (1 to | (0.5 to |(0.25 to| sand |(0.05 to! than 2 mm.) 
(2 to 0.5 0.25 0.10 |(0.10 to] 0.002 | 0.002 II IIt 
Imm.)} mm.) mm.) mm.) 0.05 | mm.) | mm.) | (0.2 to |(0.02 to 
mm.) 0.02 | 0.002 
mm.) | mm.) 
Clarinda silty clay 
loam: 
$53lowa-83-4— 
(1-7) Inches Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent 
Wp fees eles 0 to 6 . 3 0. 6 0. 9 2.0 17] 58.9) 35.6] 33.7 | 27.9 |_---.--- Silty clay loam. 
Bie fe 3 oe Saeco s 6 to 11 £3 .6 .9 1.8 1.6) 51.6] 48.2] 28.6] 25.7 |. -_- Silty clay. 
Bit ecjete ewes hele 11 to 16 4 .6 .7 18 17) 501 44,7 | 25.5 | 27.4 |_._____- Silty clay. 
Ge wonwsee ease 16 to 23 4 a9 11 2.3 2.2) 51.3; 41.8) 28.21] 26.7 (?) Silty clay. 
eee er Acad 5 Bes 23 to 33 .5 +9 1.3 2.7 2.2] 53.4) 39.0} 288} 28.4 (2) Silty clay loam. 
pe tech ee et cee 33 to 40 4 1.8 2. 6 4.6 3.1 48.8} 387) 31.2] 23.3 (2) Silty clay loam. 
dae Sameer 40 to 46 4 1.4 2.1 3. 9 3.3 | 43.8} 45.1 29. 7 19.7 (2) Silty clay.3 
pH Organic matter Moisture tensions 
Soil and horizon Depth 1:1 Soil- | 1:5 Soil- | 1:10 Soil- Carbon- 1/10 1/3 15 
water water water Organic | Nitrogen | nitrogen Atmos- Atmos- | Atmos- 
suspen- suspen- suspen- carbon ratio phere phere pheres 
sion sion sion 
Clarinda silty clay 
loam: 
853lowa-83-4— 

1-7) Inches Percent Percent Percent Percent Percent 
Ageeeeee Sous’ 0 to 6 5. 5 5. 8 5.9 2. 63 . 230 11. 4 37.4 0. 0 15. 0 
Bienes oe ee 6 to 11 5. 6 5. 8 6. 0 1. 06 . 093 11.4 38. 2 30. 8 16. 4 
Bieeeeetee ee 11 to 16 5.5 5. 6 5.7 . 81 073 il. 1 36. 0 30. 3 17.0 

Pete at ees, 16 to 23 5.4 5.7 5. 8 43 040 10. 8 37.5 30. 1 16. 3 
(eee ac eotuee 23 to 33 5. 8 6. 0 6.1 . 25 030 8.3 36. 8 30. 4 15. 1 
pereicinae tiene oi 33 to 40 6. 2 6.5 6. 5 AS) eo Ae oe Geese 36. 8 31.9 16.0 
fee eles 40 to 46 6.4 6. 8 6.9 138) pa 2Seesese| sesteet ons 43.4 36. 6 19.0 
Cation exchange Extractable cations (milliequivalents per 100 grams of soil) Base satu- 
capacity (am- : ration (am- 
Soil and horizon Depth | monium acetate) monium 
(meq. per 100 Calcium Magnesium | Hydrogen Sodium Potassium acetate 
grams soil) exchange) 
Clarinda silty clay 
loam: 
$53Ilowa-83-4— 

1-7) Inches Percent 
Agee setseveccas 0 to 6 28. 9 16. 4 6.3 10.5 0. 1 0. 6 81 
Bi eeere cou oe 6 to 11 28. 5 18. 1 8.4 8. 0 <2 .6 96 
Bie Soe tesa 11 to 16 27.5 17.9 8.9 8.5 i 2 .6 100 

ga cceeciewce nc 16 to 23 26. 4 16. 6 8.6 6. 3 soe .6 99 

fect te aoe 23 to 33 23. 9 16. 0 8. 2 4,6 .3 .6 100 

Bosc Seda ete 33 to 40 24. 5 16.8 8.5 3.4 4 6 100 

sieeceeeeee eee 40 to 46 30. 3 19. 9 9.5 3.8 4 .6 100 
1 Laboratory numbers 5389-5395. 2 Trace. 3 Shot (Mn) present in sand fraction. 
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friable, light silty clay loam; few, fine, distinct, dark- 
brown (7.5YR 4/4, moist) mottles; massive. 

C; 72 inches +, light brownish-gray (10YR 6/2, moist), 
friable silt loam; common grayish-brown (10YR 5/2, 
moist) pockets of silt; few, fine, distinct, dark-brown 
(7.5YR 4/4, moist) mottles; massive. 


DOW SERIES 


The Dow soils are Regosols that have developed from 
loess. The soils are well drained, although their subsur- 
face colors indicate that aeration has been poor at one time. 
These gray surface colors were apparently acquired during 
an earlier, wetter geologic period (12). 

The Dow soils occur as narrow bands on side slopes 
where the parent material has been exposed through ero- 
sion. They differ from the Ida soils in having less car- 
bonates and an olive-gray instead of a yellowish-brown 
subsoil. In addition they are generally less erodible. 
Many small areas of Dow soils have been included with 
Ida. silt loam. 

Profile of Dow silt loam on a slope of about 15 percent; 
location is in the NW14NWY, sec. 18, T. 79 N., R. 40 W.: 


A; 0 to 7 inches, dark-gray (LOYR 4/1, moist), very friable 
silt loam; few, fine, faint, iron-manganese mottles; weak, 
fine, granular structure; moderately calcareous; abund- 
ant roots; boundary diffuse. 

A; 7 to 16 inches, dark grayish-brown to grayish-brown (2.5Y 
4.5/2, moist), very friable silt loam; common, medium, 
prominent, strong-brown (7.5YR 5/6, moist) mottles; 
weak, coarse, subangular blocky structure with tend- 
ency to massive; moderately calcareous; roots common; 
boundary gradual. 

C, 16 to 32 inches, olive-gray (SY 5/2, moist), very friable 
silt loam; few, fine, faint, strong-brown (7.5YR 5/6, 
moist) and black (7.5YR 2/0, moist) mottles; few, fine, 
faint, iron-manganese concretions; massive; mildly cal- 
careous; occasional roots; boundary gradual. 

C, 32 to 55 inches, olive-gray to light olive-gray (SY 5.5/2 
moist), very friable silt loam; few, coarse, distinct, 
strong-brown (7.5YR 5/6, moist) and black (7.5YR 
2/0, moist) mottles; iron bands present; round, medium 
concretions; massive; occasional roots and channels 
mottled strong brown (7.5YR 5/6, moist). 

C; 55 inches +, grayish-brown (2.5Y 5/2, moist), friable silt 
loam; iron bands more pronounced than in C2 horizon; 
massive; calcareous; occasional root channels. 


IDA SERIES 


The Ida soils are well-drained, calcareous Regosols that 
have developed from loess. They occupy moderate to very 
steep slopes. In the western part of the county, these soils 
occur predominantly on side slopes. In the eastern part 
they are predominantly on the lower parts of slopes and 
on isolated, narrow, sloping ridgetops. 

Profile of Ida silt loam on a slope of about 15 percent; 
location is NE14NE1, sec, 34, T. 80 N., R. 40 W.: 


A: Oto 4 inches, dark grayish-brown (10YR 4/2, moist), very 
friable, light silt loam; weak, fine, granular structure 
tending toward weak, very fine, blocky structure; 
abundant roots; slightly calcareous; boundary clear. 

C, 4 to 9 inches, dark yellowish-brown to yellowish-brown 
(1OYR 4.5/4, moist), very friable silt loam; weak, 
granular structure to massive; occasional roots; strongly 
calcareous; boundary gradual. 

Ca 9 to 20 inches, yellowish-brown (LOYR 5/4.5, moist), very 
friable silt loam; few, medium, distinct, strong-brown 
(7.5YR 5/6, moist) mottles with few, medium, distinct, 
grayish-brown (2.5Y 5/2, moist) streaks; few, fine, faint, 
iron-manganese mottles; massive; slightly calcareous; 
occasional roots; boundary gradual. 

Co. 20 inches +, yellowish-brown (10YR 5/4.5, moist), very 
friable, light silt loam; many, medium, distinct, strong- 
brown (7.5YR 5/6, moist) and grayish-brown (2.5Y 
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5/2, moist) mottles and streaks; abundant iron-manga- 
nese mottles; massive; slightly calcareous; occasional 
roots; few rounded concretions. 


JUDSON SERIES 


The Judson soils are well drained to moderately well 
drained Brunizems that intergrade to Alluvial soils. They 
occur at the base of upland slopes or on alluvial fans at the 
mouths of small drainageways. 

Profile of Judson silt loam on a slope of about 3 percent; 
location is SEYANEY, sec. 6, T. 79 X., R. 38 W.: 


Aip 0 to 10 inches, very dark gray (LOYR 3/1, moist), friable 
silt loam; weak, fine, subangular blocky structure; layer 
includes recent overwasb. 

Ai 10 to 18 inches, black (LOYR 2/1, moist), friable silt loam; 
weak, very fine, subangular blocky structure. 

Ais 18 to 24 inches, black (10YR 2/1, moist), friable silt loam; 


weak, very fine, subangular blocky structure. 

Boi 24 to 35 inches, very dark gray (10YR 3/1, moist), friable, 
heavy silt loam; few, fine, faint, dark grayish-brown 
(1OYR 4/2, moist) mottles; weak, fine, subangular 
blocky structure. 

35 to 43 inches, very dark grayish-brown (10YR 3/2, 
moist), friable, heavy silt loam to light silty clay loam; 
weak, fine, subangular blocky structure. 

C, 43 to 47 inches, dark-gray (10YR 4/1, moist), friable silt 

loam; weak, fine, subangular blocky structure. 


KENNEBEC SERIES 


The Kennebec soils are moderately well drained, and 
they have developed in silty alluvium. They are classified 
as Brunizems, although they do not have distinct horizons. 
They intergrade to the Alluvial soils. The Kennebec soils 
have thick dark-colored, granular horizons common to 
other Brunizems. The middle and lower horizons have 
weak genetic structure, although stratification is usually 
absent. They occur on flood plains throughout the county. 

Profile of Kennebec silt loam on a slope of about 1 per- 
cent; location is NW14SW1, sec. 29, T. 81 N., R. 37 W.: 

An 0 to 4 inches, black (1OYR 2/1, moist), friable silt loam; 
strong, coarse, granular structure; abundant roots; 
boundary gradual. 

Ay 4 to 16 inches, black (1OYR 2/1, moist), friable silt loam; 
moderate, medium, fine, subangular blocky structure; 
abundant roots; boundary gradual. 

BC 16 to 40 inches, very dark brown (10YR 2/2, moist), friable 
silt loam; weak, medium to fine, subangular blocky 
structure; occasional roots; boundary gradual. 

C 40 inches +, very dark gray (1OYR 3/1, moist), friable 
silt loam; brown (10YR 5/3, moist), stratified, thin 
bands; massive, 


MARSHALL SERIES 


The Marshall soils are well-drained Brunizems that have 
developed from loess. They occur on upland divides in 
the western half of the county and on upland divides and 
gently rolling to steep side slopes in the eastern half of 
the county. 

The texture of the A, horizon ranges from a light silty 
clay loam to heavy silt loam. A few tree-covered areas of 
Marshall soils show in the profile some influence of forest 
cover. These areas have somewhat better structure in the 
B horizon than elsewhere and faint grayish coatings on the 
peds when they are dry. Forest-influenced areas of Mar- 
shall soils are found mainly along the east side of the 
West Nishnabotna and the East Branch West Nishnabotna 
Rivers in Center Township. 

The Marshall soils differ from the Monona soils mainly 
in amount of clay in the B horizon. The B horizon of the 
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Monona soils has light silty clay loam to medium silty clay 
loam texture, whereas that of the Monona soils has heavy 
silt loam ‘to light silty clay loam texture. The Marshall 
soils also differ in having developed in somewhat thinner 
loess. The main areas of Marshall lie to the east of Shelby 
County and the main areas of Monona soils lie to the west. 
Profile of Marshall silt loam on a slope of about 6 per- 
cent; location is SW14SW1, sec. 24, T. 79 N., R. 387 W.: 


Ay 0 to 7 inches, very dark brown (1OYR 2/1.5, moist), 
friable silt loam; weak, fine granular structure tending 
to moderate, very thin, platy structure; abundant 
plant roots; boundary gradual. 

7 to 11 inches, very dark gray to very dark grayish- 
brown (10YR 3/1.5, moist), friable, heavy silt loam; 
faint, gray (1OYR 5/1, dry) coatings on peds; mod- 
erate, very fine, subangular blocky structure; abund- 
ant plant roots; boundary gradual. 

B, 11 to 18 inches, dark-brown to dark yellowish-brown 
(lOYR 4/3.5, moist) and dark-brown (10YR 4/8, 
moist), friable silty clay loam; moderate, fine, sub- 
angular blocky structure; abundant roots; boundary 
gradual. i 

Boe 18 to 29 inches, dark-brown (10YR 4/3, moist), friable 
silty clay loam; weak, fine, subangular blocky struc- 
ture to massive; occasional roots; boundary diffuse. 

Ci 29 to 40 inches, dark-brown to brown (10YR 4.5/3, 
moist), friable silt loam; few, fine, distinct, grayish- 
brown (2.5Y 5/2, moist) mottles; massive; boundary 
diffuse. , 

C2 40 inches ++, dark-brown to dark yellowish-brown 
(OYR 4/3.5, moist), friable silt loam; few, medium, 
distinct, grayish-brown (2.5Y 5/2, moist) mottles; 
massive; occasional root channels. 


AsBy 


MINDEN SERIES 


The Minden soils are imperfectly drained Brunizems 
that have developed from loess. They occur on the 
broader, flat divides, and the slopes are rarely over 1 per- 
cent. The Minden series differs from the Marshall series, 
its catenary associate, in that the A horizon is thicker and 
darker colored. Also, the B horizon of the Minden soils is 
grayer in color and usually splotched with low-contrast 
mottles of olive gray and weak olive below depths of 20 
to 30 inches. 

Profile of Minden silt loam on a slope of about 1 percent; 
location is SE14,SW1, sec. 18, T. 79 N., R. 39 W.: 


Aip Oto 7 inches, black (LOYR 2/1, moist), friable silt loam; 
moderate, fine to medium, granular structure; 
boundary diffuse. 

Ap 7 to 12 inches, very dark gray (lOYR 3/1, moist), friable 
silt loam; moderate, fine to medium, granular struc- 
ture; boundary diffuse. 

Ax 12 to 16 inches, very dark gray (1OYR 3/1, moist), 
friable silt loam; weak, very fine, subangular blocky 
to granular structure; boundary gradual. 

16 to 22 inches, very dark gray to very dark grayish- 
brown (10YR 3/1.5, moist), friable silt loam; mod- 
erate, fine, subangular blocky structure tending to 
weak, granular structure; abundant roots; boundary 
gradual, 

Ba 22 to 29 inches, olive-gray (5Y 4.5/2, moist), friable, 
light silty clay loam; moderate, medium, subangular 
blocky structure; abundant pinholes; occasional roots; 

; boundary gradual. 

Bus 29 to 34 inches, dark-gray (5Y 4/1, moist), friable silty 
clay loam; few, fine, faint, strong-brown (7.5YR 5/6, 
moist) mottles; moderate, fine to medium, sub- 
angular blocky structure; clay films on horizontal 
and vertical cleavage planes; numerous pinholes; 
boundary gradual. 

Ba 34 to 46 inches, gray (5Y 5/1, moist), friable to slightly 
firm silty clay loam; many, medium, distinct strong- 
brown (7.5YR 5/6, moist) mottles; moderate, medium, 
subangular blocky structure; clay films on vertical 


Figure 9.—The dark soil on the higher lying areas is Monona silt 
loam (6 percent slope). The light-colored soil on the steeper 
slope is severely eroded Ida silt loam (15 percent slope). 


planes, discontinuous on horizontal planes; boundary 
gradual, 

Bs 46 to 51 inches, dark-gray to gray (5Y 4.5/1, moist), 
friable. silty clay loam; common, medium, distinct, 
strong-brown (7.5Y 5/6, moist) mottles; moderate, 
coarse, subangular blocky structure; discontinuous 
clay films on horizontal planes; boundary gradual. 

C, 51 inches +, gray (5Y 5/1, moist), friable silt loam; 
common, medium, distinct, strong-brown (7.5YR 
5/6, moist) mottles; massive. 


MONONA SERIES 


The Monona soils are classified as Brunizems. They 
occur extensively in the western half of the county on side 
slopes. In the extreme northwestern corner of the county, 
however, they are on upland divides and side slopes (fig. 
9). The Monona soils are associated with the Ida and the 
Marshall soils. 

The texture of the A, horizon ranges from heavy siit 
loam to light silty clay loam. Monona soils differ from the 
Ida soils in that they have a B horizon, even though weakly 
developed, and in that carbonates have been leached from 
the surface soil and subsoil. The B horizon of Monona 
soils is a heavy silt loam to light silty clay loam, and it is 
less strongly developed than that in the Marshall soils. 

Profile of Monona, silt loam on a slope of about 6 per- 
cent; location is NEIZNEJ, sec. 15, T. 81 N., R. 40 W.: 


Ai 0 to 6 inches, very dark grayish-brown (10YR 3/2, 
moist), friable silt loam; weak, very fine to fine, 
granular structure; boundary gradual. 

Aw 6 to 9 inches, very dark grayish-brown (10YR 3/2, 
moist), friable silt loam; weak, fine, granular structure 
to weak, fine, subangular blocky structure; sprinkling 
of grayish-brown (1OYR 5/2, dry) coatings on peds; 
boundary gradual. 

9 to 13 inches, very dark grayish-brown to dark-brown 
(1OYR 3/2.5, moist), friable silt loam; weak, very 
fine, subangular blocky structure; boundary gradual. 

B, 13 to 26 inches, dark-brown (10YR 4/3, moist), friable, 
light silty clay loam; moderate, fine, subangular 
blocky structure; abundant root channels and worm 
casts; boundary gradual. 

26 to 35 inches, dark yellowish-brown (10YR 4/4, moist) 
and dark-brown (10YR 4/8, moist), friable silt loam; 
moderate, fine, granular to weak, fine, subangular 
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blocky structure; numerous root channels and worm 
casts; boundary gradual. 

C2 35 inches +, yellowish-brown (10YR 5/4, moist), friable 
silt loam; common, medium, distinct, dark-brown 
(7.5YR 3/2, moist) and grayish-brown (2.5Y 5/2, 
moist) motiéles; massive; abundant roots and worm 
casts. 


NODAWAY SERIES 


The Nodaway series consists of light-colored, medium- 
textured Alluvial soils. The alluvium has washed mainly 
from glacial till and loess since cultivation began. The 
Nodaway soils occur extensively on the broad flood plains 
of streams. In the western part of the county the Noda- 
way soils occur in association with the Judson-Nodaway- 
Colo complex. In the eastern part they are associated 
with the Kennebec and the Zook soils and with Nodaway 
silt loam, shallow to silty clay. Distinct stratified bands 
of silt occur in the upper and middle parts of the profile. 
Buried, black soils may occur below 20 to 40 inches. 

Profile of Nodaway silt loam on a slope of about 1 per- 
cent; location is SEIZNEY, sec. 9, T. 79 N., R. 40 W.: 


An 0 to 13 inches, very dark grayish-brown (10YR 3/2, 
moist), friable silt loam; weak, fine, granular structure; 
boundary gradual. 

Ay 18 to 20 inches, very dark grayish-brown (10YR 3/2, 
moist), very friable silt loam; weak to moderate, fine 
granular structure; thin strata of dark grayish-brown 
(QOYR 4/2, moist) silt; boundary gradual. 

20 to 30 inches, very dark gray to very dark grayish- 
brown (10YR 3/1.5, moist), very friable silt loam; few, 
medium, distinet, reddish-brown (5YR 4/4, moist) 
mottles; massive; boundary gradual. 

30 to 43 inches, black to very dark brown (10YR 2/1.5, 
moist) and very dark grayish-brown to dark grayish- 
brown (10YR 3.5/2, moist), friable silt loam; massive 
to weak, very fine, granular structure; boundary clear 
(buried profile). 

43 inches +, black (10YR 2/1, moist), friable, heavy 
silt loam; weak, fine, subangular blocky structure. 


Cc 


ros 


SHELBY SERIES 


The Shelby soils are well drained to moderately well 
drained Brunizems that occupy gently rolling to steep 
slopes. They occur on the points of slopes and on side 
slopes bordering drainageways. The parent material is 
calcareous clay loam till deposited during the Kansan 
glacial age, but it is considered to have been exposed to 
weathering only during and after the Late Wisconsin 
glacial substage. Seams of secondary lime occur locally ; 
they are generally 314 to 4 feet below the surface. 

The Shelby soils are associated with Adair clay loam 
and in many places occur downslope from this soil. They 
differ from this soil in having a clay loam B horizon that 
is dominantly yellowish brown rather than reddish brown. 
The texture of the A horizon may be loam, clay loam, or 
silty clay loam. Loam is the dominant texture. 

Profile of Shelby loam on a slope of about 12 percent; 
sample number S55Iowa—83-3-(1-7) ; location is 265 feet 
east and 125 feet north of the southwest corner of the 
NW, sec. 25, T. 79 N., R. 37 W.: 

A, 0 to 6 inches, black to very dark gray (10YR 2.5/1, 


moist), friable clay loam; ? clods break into weak, fine, 
crumb structure; noncalcareous; boundary gradual. 


* Some areas with a clay loam surface soil were mapped as 
Shelby loam in this county. 
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A; 6 to 11 inches, very dark grayish-brown (10YR 3/2, 
moist) and dark-brown (10YR 3/8, moist), friable, 
medium clay loam; moderate, fine and very fine, sub- 
ena blocky structure; noncaleareous; boundary 
clear. 

Bz; 11 to 16 inches, very dark grayish-brown (1OYR 3/2, 
moist) and dark-brown (10YR 4/3, moist), slightly 
firm, gritty, medium clay loam; weak, fine, subangular 
blocky structure; noncaleareous; boundary gradual. 

Bx 16 to 22 inches, dark-brown to dark yellowish-brown 
(lOYR 4/3.5, moist), firm, medium clay loam; weak, 
medium and fine, subangular blocky structure; thin, 
discontinuous, colloidal coatings on peds; noncaleare- 
ous; boundary gradual 

B; 22 to 30 inches, dark-brown (10YR 4/3, moist), firm, 
medium clay loam; few, fine, faint, dark yellowish- 
brown (10YR 4/4, moist) and strong-brown (7.5YR 
5/6, moist) mottles; weak, medium, subangular blocky 
structure; noncaleareous; boundary clear. 

C; 30 to 48 inches, dark yellowish-brown (L0YR 4/4, moist), 
firm, light clay loam; common, fine, distinct, yellowish- 
brown (10YR 5/4, moist) and grayish-brown (1OYR 
5/2, moist) mottles; finely disseminated, white carbo- 
nate concretions; a few large, white, carbonate concre- 
tions 3 to 4 inches in diameter and at depths of 42 to 
48 inches; weak, medium and coarse, subangular 
blocky structure; boundary diffuse. 

C, 48 to 54 inches, yellowish-brown (10YR 5/4, moist), 
firm, light to medium clay loam; strong-brown (7.5YR 
5/6, moist) and gray (1OYR 5/1, moist) mottles; 
massive; calcareous. 


‘i ang content of coarse sand and gravel increases with 
epth. 

Laboratory data of this soil are shown in table 12. 

Profile of Shelby loam on a slope of about 15 percent; 
sample number S$53Iowa—83-3-—(1-6); location is the 
northeastern corner of NEl, sec, 11, T. 79 N., R. 39 W., 
on a convex, north-facing slope; sample taken 42 feet 
downslope from an outcrop of the late Sangamon paleosol 
B horizon; surface of site sampled was 5 feet lower in ele- 
vation than the top of the paleosol B horizon. 

This profile is within the range of the Shelby series as 
mapped in Shelby County, but it is considered to be less 
typical than the profile of Shelby loam previously 
described. 


A; 0 to 7 inches, very dark gray (10YR 3/1, moist), friable 
silty clay loam;‘ granular structure; some gray coatings 
on peds; boundary clear. 

B, 7to12 inches, brown (lOYR 4.5/3, moist), firm, heavy clay 
loam; dark grayish brown to dark brown (10YR 4/2.5, 
moist) when crushed; very fine, subangular blocky 
structure; some streaks of very dark gray (1lOYR 3/1, 
moist) material; boundary clear, 

B, 12 to 22 inches, yellowish-brown (10YR 5/5, moist), firm, 
heavy clay loam; very fine, subangular blocky structure; 
boundary gradual. 

B; 22 to 30 inches, olive-brown to light olive-brown (2.5Y 
4.5/4, moist), firm, heavy clay loam; some of the ma- 
terial is dark yellowish brown (1OYR 4/4, moist); fine, 
subangular blocky structure; gradual boundary. 

C, 30 to 42 inches, light olive-brown (2.5Y 5/3, moist), firm, 

medium clay loam; some dark yellowish-brown (lOYR 
4/4) mottlings; weak, subangular blocky structure to 
massive with strong vertical cleavage; some dark oxide 
concretions and some carbonate coneretions; slightly 
calcareous; boundary gradual. 

2 42 to 46 inches, similar to above horizon but has numerous 

dark yellowish-brown mottles; massive with strong 
vertical cleavage. 


Laboratory data of this soil are shown in table 13. 


Q 


“Some areas with a silty clay loam surface soil were mapped as 
Shelby loam in this county. 
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TasLe 12.—Laboratory analyses of Shelby loam on a slope of about 12 percent! 


Particle-size distribution 
International | Particles 
Very | Coarse| Medium] Fine | Very Clay classification | (greater 
Soil and horizon Depth | coarse| sand sand sand fine Silt (less |__. than Textural class 
sand { (1to | (0.5 to [(0.25 to} sand |(0.05 to} than 2 mm.) 
(2 to 0.5 0.25 0.10 |(0.10 to} 0.002 | 0.002 II III 
lmm.)} mm.) mm.) mm.) 0.05 | mm.) | mm.) | (0.2 to |(0.02 to 
mm.) 0.02 | 0.002 
mm.) | mm.) 
Shelby loam: 

855lowa—83-3-(1-7)| Inches Percent | Percent Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent 
Aisles er aces 0 to 6 14 3.5 4.5 12.5 39. 5 30.2] 388 16.0 0.5 | Clay loam? 
Agotie eee Le 6 to 11 19 3.4 4,1 il. 2 8.0 37. 0 34, 4 35.1 16. 1 .9 | Clay loam. 
Betws boeesece 11 to 16 2.1 3.7 4.2 11.5 8.1 36.0 | 34.4} 34.2 16. 1 2.9 | Clay loam. 

Bago ne ence len 16 to 22 2.7 4.0 4.1 10.8 8.1 35.8 | 34.5 | 32.7 17. 2 1.8] Clay loam. 
Sener cin ee 22 to 30 2.6 4,2 4.3 10. 0 82) 37.9 32.8 | 32.0 20. 3 1.8 | Clay loam. 
Ciescet sok tees 30 to 48 4.9 4,3 4.0 9. 4 8.3 41.4] 27.7 31.1 24.4 2.8 | Clay loam.’ 
Ope ceccedeo an 48 to 54 3. 4 4.0 4.3 10. 0 88) 42.5] 27.0] 33.7 23.9 1.8 | Clay loam. 
pH Organic matter Electri- Moisture tensions 
cal con- | Calcium 
ductivity] carbon- 
Soil and horizon Depth dil 1:5 1:10 Ee x 103) ate 
Soil- Soil- Soil- | Organic | Nitro-| Carbon-| milli- | equiva- 1/10 1/3 15 
water water water | carbon | gen |nitrogen| mhos lent Atmos- | Atmos- | Atmos- 
suspen- | suspen- | suspen- ratio | per cm. phere phere pheres 
sion sion sion at 25° C. 
Shelbv loam: 

S55lowa—83-3-(1-7)} Inches Percent | Percent Percent Percent Percent Percent 
AG ipod ets ce 0 to 6 5.4 5. 6 5.8 . 82 | . 161 11.3 O25 ee 33. 1 22.9 11. 
IG vo ee eae 6 to 11 5.7 5. 9 6.0 1.46 | . 125 11,7 LO hs oce ace e 31.0 24. 6 12.7 
Bopoessoceoeceees 11 to 16 5.8 6.0 6.1 1.14 | . 099 11.5 Ae ice ho 29, 4 23. 7 12. 3 
Bijeonseeteculees 16 to 22 6.1 6. 2 6.4 . 89) . 081 11.0 AS ete ta 28.9 23. 4 12.1 
Bees eee wecees 22 to 30 6.7 6.8 6.9 . 56 | . 054 10. 4 Pos eee 29. 7 23, 2 11.9 
Freeney ae 30 to 48 8.0 8.5 8.6 ~24 |onn.acl|-nessces 6 14 28. 8 22, 2 10. 4 
Cy. Pioneer 48 to 54 8.0 8.4 8.6 HOF |oecuielecoucoss 7 ll 30. 0 24.1 11.2 

Cation Extractable cations (milliequivalents Saturation extract soluble (milli- 
exchange per 100 grams of soil) Base equivalents per liter) 

capacity satura- Mois- 
(ammo- tion ture 

Soil and horizon Depth nium (ammo- at 

acetate) nium : satura- 

(meq. Cal- | Magne-| Hydro-|Sodium| Potas- | acetate |Sodium: Potas-| Cal- | Magne-| tion 
per 100} cium | sium gen sium ex- sium | cium | sium 

grams change) 

soil) | 

Shelby loam: 

S855lowa-83-3-(1-7)]} Inches Percent Percent 
Aopen cus sacs 0 to 6 22. 0 14, 3 3.3 BoE steenk 0. 4 82 0.5 0. 2 3.3 1.3 45. 1 
Pe 8 ols oh aay raed 6 to il 22. 8 16. 0 3. 4 Ge | raeom A 87 LA .2 3. 2 1,2 46. 8 
Boy------- =e 11 to 16 22. 2 15.7 3. 0 ii. | eee 4 86 4 .2 3. 1 1.0 47.3 
Boseecccavseeccs 16 to 22 21.0 15. 8 2.6 BO! esate ep 4 90 4 el 2.7 8 50. 4 
Booties nok eee 22 to 30 19. 4 16. 6 2. 2 2.9 0.1 4 99 .5 1 3. 6 6 54. 8 
Po a i ge Ba 30 to 48 14. 6 29, 2 1.6 1.2 gull .3 100 5 me | 4.6 .8 48. 3 
Coe sen ceeceeanne 48 to 54 13. 4 26. 4 2. 0 .8 al .3 100 at 1 4.7 1.2 48. 5 


1 Laboratory numbers: 5370-5376. 
2 Some areas with a clay loam surface soil were mapped as Shelby loam in this county. 
3 Some calcium carbonate is in sand fraction. 
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Ta,ie 13.—Laboratory analyses of Shelby loam on a slope of about 15 percent} 


Particle-size distribution 
International | Particles 
Very | Coarse| Medium] Fine | Very Clay classification | (greater 
Soil and horizon Depth | coarse| sand sand sand fine Silt (less |__ than Textural class 
sand | (1to | (0.5 to |(0.25 to} sand |(0.05 to} than 2 mm.) 
(2 to 0.5 0.25 0.10 |(0.10 to} 0.002 | 0.002 II III 
1mm.)| mm.) mm.) mm.) 0.05 | mm.) | mm.) | (0.2 to |(0.02 to 
mm.) 0.02 | 0.002 
mm.) } mm.) 
Shelby loam: 
853 lowa—83-3- 
(1-6) Inches Percent | Percent Percent Percent | Percent | Percent | Percent | Percent | Percent Percent 
eee ae 0 to 7 2 ot 2. 2 5. 6 52. 4 1 38. 1 23. 1 2 Silty clay 
loam.? 
Be eee hee 7 to 12 2.9 2.7 2.7 6. 6 6.3] 39.5 | 39.3 30. 2 19.9 0.7 | Clay loam. 
Bie i eee 12 to 22 14 2.7 3. 2 7.7 7.0) 386] 39.4} 29.6) 20.8 (2) Clay loam. 
Bye sec gue awed 22 to 30 2. 1 3.1 3.4 8. 4 7.5 | 40.2] 35.3 30. 3 22. 6 (2) Clay loam. 
| Cee eons 30 to 42 2. 8 2.8 3.3 8.1 7.6 41.7 33. 7 31.5 23. 0 (2) Clay loam. 
Crepe leu eee ae 42 to 46 2. 4 3. 0 3.1 8.7 7.7 41.7 83. 4 31.9 22. 4 ?) Clay loam. 
pH Organic matter Moisture tensions 
Soil and horizon Depth 1:1 1:5 1:10 Carbon- 1/10 1/3 15 
Soil-water | Soil-water | Soil-water | Organie | Nitrogen | nitrogen Atmos- Atmos- | Atmos- 
suspen- suspen- suspen- carbon ratio phere phere pheres 
sion sion sion 
Shelby loam: 
$53 lowa—-83-3- 

(1-6) Inches Percent Percent Percent Percent Percent 
Ape 2 i Sy tas 0 to 7 5.9 6. 2 6.3 2.91 0. 236 12.3 37.1 27.5 15. 1 
BiseoseseesesS 7 to 12 6. 0 6.3 6. 4 . 73 076 9.6 31.0 25. 1 14.3 
Biccacite eeeeeue 12 to 22 5. 8 6.1 6.3 . 37 . 034 10. 9 30. 5 25. 3 13. 2 
Bescon ecoeet se 22 to 30 5.5 5.7 5.9 . 26 . 028 9.3 30. 6 24, 8 12.7 
ON atenacpe ds edie et 30 to 42 5. 4 5.7 5.8 Pa) fal ee a ar erent ee 29. 4 24.5 12. 7 
Oi essere Be open 42 to 46 5.7 6.1 6.1 gel ON ee tet eee eek 31.3 25. 6 12. 8 

Cation exchange Extractable cations (milliequivalents per 100 grams of soil) Base satu- 
capacity (am- ration (am- 
Soil and horizon Depth | monium acetate) monium 
(meq. per 100 Calcium Magnesium | Hydrogen Sodium Potassium acetate 
grams soil) exchange) 
Shelby loam: 
S53lowa-83-3— 

(1-6) Inches Percent 
Agen ea eles iets 0to7 27.0 19. 4 4,4 an eee eres 0.7 91 
Bieta de Goce 7 to 12 26. 0 19.0 5.0 5.9 0.1 .7 95 
Bos steceteme em! 12 to 22 25. 2 18,5 4.8 6. 7 wl .6 95 
Dee weet S 22 to 30 23. 0 17.1 3.9 5. 4 oak ao 94 
Ci oe eee 30 to 42 21.7 16.7 3.3 5.1 .l 25 95 
ye rey oes 42 to 46 21.7 18. 2 2.9 3.3 wl 5 100 


1 Laboratory numbers: 5377-5382. 


2 Trace. 


outcrops in the eastern part of the county. 


STEINAUER SERIES 


The soils of the Steinauer series are classified as Rego- 
sols. They are gently rolling to hilly and occur on hill- 
sides in the western part of the county, and as hillside 


Th 


e parent 


material was Kansan till of calcareous clay loam. The 
Steinauer soils differ from the Shelby soils in that they 
are calcareous at or near the surface, are without B hori- 
zons, and have no evidence of clay accumulation. 


3 Some areas with a silty clay loam surface soil were mapped as 
Shelby loam in this county. 


Profile of Steinauer loam on a slope of about 15 percent ; 
location is NW14NE1, sec. 10, T. 78 N., R. 39 W.: 


Aip 


Ai 


0 to 7 inches, black to very dark gray (LOYR 2.5/1, moist), 


friable, medium heavy loam; moderate, fine, granular 
structure; a few pieces of coarse gravel on surface; 
noncaleareous. 


7 to 11 inches, black (1OYR 2/1, moist), friable, heavy 


loam; moderate to strong, fine and very fine, sub- 
angular blocky structure; a few pebbles; weakly cal- 
careous in places. 
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AC 11 to 14 inches, very dark gray (10YR 3/1, moist) and 


dark grayish-brown to dark-brown (10YR 4/2.5, moist), 
friable, light clay loam; moderate, fine, subangular 
blocky structure; coarse sand and pebbles; calcareous, 

C, 14 to 20 inches, dark-brown (1OYR 4/3, moist) and very 
dark gray (1OYR 3/1, moist), slightly firm, light clay 
loam; moderate, fine, subangular blocky structure; 
sand and pebbles; calcareous. 

20 to 25 inches, dark yellowish-brown (10YR 4/4, moist), 
firm, light to medium clay loam; few, fine, faint, dark- 
brown (10YR 4/8, moist) mottles; a few iron-manganese 
coneretions; many stones; thin band of lime concre- 
tions; calcareous. 

25 to 52 inches, light olive-brown (2.5Y 5/4, moist), firm, 
medium clay loam; few, medium, faint, grayish-brown 
(2.5Y 5/2, moist) and yellowish-brown (1OYR 5/4, 
moist) mottles; weak, fine, subangular blocky structure; 
sand and pebbles; calcareous. 


Lime concretions are in the profile to a depth of 36 
inches. Gray and brown mottles increase with depth. 
Soft lime concretions are common in the deeper parts of 
the soil. 

ZOOK SERIES 


The Zook soils are classified as Wiesenbodens. They are 
poorly drained and have developed in fine-textured al- 
luvium on flood plains and low terraces. They are asso- 
ciated with the Colo, Judson, and Nodaway soils. The 
parent material is of mixed lithology, having been derived 
mainly from loess and glacial till. The subsoil contains 
from 38 to 46 percent clay, and it is heavier than that of 
the Colo soils. The Zook soils do not have strongly de- 
veloped B horizons. They have the thick, dark, granular 
to blocky upper layers common to Wiesenbodens. The 
middle and lower horizons also have blocky structure. 
Colors of the middle and lower horizons are dominated by 
organic matter, although such horizons are believed to be 

leyed. 
Trolls of Zook silty clay loam on a slope of about 1 per- 
cent; location is SE1,4SWI], sec. 30, T. 79 N., R. 88 W.: 


Aip 0 to 8 inches, black (OYR 2/1, moist), friable, medium 
silty clay loam; fine to medium, weak, subangular 
blocky structure. 

Ai 8 to 18 inches, black (1OYR 2/1, moist), slightly firm, 


medium silty clay loam; weak, fine and very fine to 
medium, subangular blocky structure. 

B, 18 to 28 inches, black (10YR 2/1, moist), firm silty clay; 

weak, very fine, subangular blocky structure. 

Bz 28 to 40 inches, black to very dark gray (10YR 2.5/1, 
moist), very firm, medium silty clay; weak, fine, sub- 
angular blocky structure. 

40 to 52 inches, very dark gray (LOYR 3/1, moist), 
very firm silty clay; few, fine, distinct, reddish-brown 
(65YR 4/3, moist) mottles; weak, fine, subangular 
blocky structure to massive; some evidence of gleying. 


B;C; 


General Information 


This section provides information that will be of inter- 
est to people who are not familiar with the county. 


Vegetation 


The native vegetation on most of the upland in Shelby 
County was tall prairie grasses—mostly big bluestem. 
Few, if any, areas of the original prairie remain. 

Along the streams, boxelder, green ash, cottonwood, 
elm, and willow are the principal trees. Upland timber 
areas are on the steeper slopes in the northwestern part 


of Shelby County and on the steeper slopes adjacent to 
the principal streams. The main species are bur oak, 
red oak, shagbark hickory, walnut, elm, honeylocust, and 
basswood. The tree-covered land is used mainly for low- 
grade pasture and as a source of fuel or fenceposts. Little 
of it is properly managed. 


Climate 


Temperature and precipitation data compiled from 
United States Weather Bureau records are given in table 
14, Shelby County has a humid to subhumid and conti- 
nental climate, with characteristically hot summers and 
cold winters. 

The range between summer and winter temperature is 
fairly wide. The average annual temperature for the 
summer months is 72.5 degrees, and for the winter months 
it 18 22.8 degrees. The average frost-free season is 152 
days. The average date of the last killing frost is May 4, 
and that of the first is October 4. The latest frost re- 
corded in spring was May 31, and the earliest in autumn 
was September 13. Fieldwork usually begins before the 
last killing frost in spring and continues for some time 
after the first killing frost in fall. The grazing season 
averages about 180 days, and it is ordinarily longer than 
the frost-free period. 

More than half the annual precipitation falls during 
the growing season. Average rainfall in Shelby County 
is not enough to produce corn yields as high as those 
from comparable soils in eastern Iowa, where average 
rainfall is higher. Precipitation in summer may come 
as gentle rains or in short, heavy showers with thunder- 
storms. The long, gentle rains often cover large areas. 
Thunderstorms are local and usually occur after tem- 
peratures have been abnormally high. At times, hail ac- 
companies thunderstorms, and it damages crops in an 
area 1 to 2 miles wide and several miles long. 

Spring rains occasionally delay planting but seldom 
long enough to prevent maturing of corn before the first 
killing frost. Fall rains and occasional snow may inter- 
fere with the harvest. of corn, but the weather in October 
and November usually allows the crop to dry. 

In some years long drought severely damages crops. 
The damage is most severe on south- and west-facing 
slopes and on ridges that are exposed to hot winds. 

In summer the prevailing winds are from the south- 
west; in winter they are from the northwest. Occasional 
strong winds in winter blow from the north and north- 
west and cause moderate snowstorms or blizzards. 


Water 


Drilled or dug wells are the source of water on most 
farms in the county. Water for domestic use is obtained 
mainly from wells. Streams and wells provide most of 
the water for livestock. Many farms have electrically 
operated pump systems; some use windmills for pumping 
power. Few farms do not have water piped into houses 
and barns, 

Drilled wells are usually located on the higher uplands. 
Most of the dug wells are at the heads of ES ener 
and along the flood plains of streams. Water for Harlan, 
the county seat, is obtained from a gravel bed along the 
West Nishnabotna River. 
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TasLe 14.—Temperature and precipitation at Harlan, 
Shelby County, Iowa 


{Elevation, 1,200 feet] 


Temperature ! Precipitation ? 
Month Abso- | Abso- Driest | Wet- | Aver- 
Aver-| lute | lute | Aver-| year test age 
age | maxi-| mini-| age | (1894) | year {snow- 
mum | mum (1896) | fall 
oR, °F, °F, Inches Inches Inches Inches 
December ___| 24. 6 68 | —23 8 1. 24 4.3 
January..__- 20. 3 68 | —26 . 78 37 .10 8.2 
February____| 23. 4 65 | —26 . OL .31 . 23 5:2 
Winter____| 22. 8 68 | —26 | 2.53 1, 92 . 78 17.7 
March. _____ 37. 4 85 | —21 | 1. 23 62 1. 01 6.8 
April_.._____] 50.0 90 4 | 2.36 4, 48 8. 16 L7 
May_______- 60. 5 106 27 | 3. 59 1. 08 8. 06 Jl 
Spring.___- 49.3 | 106 | —21 | 7.18] 6.13] 17.23] 8&6 
June._.-.-.- 69. 8 107 37 | 4.48 2. 69 4,81 @) 
July 22.2288 75. 0 114 42 | 3. 56 1.31 8. 05 0 
August_____- 72.7 111 38 | 3.92 1. 63 3. 82 0 
Summer___| 72. 5 114 37 |11. 96 5. 63 | 16. 68 () 
September.__| 64. 6 103 25 | 3.82) 2.94 4. 62 (3) 
October... 52.5 91 16 | 2. 20 2.71 3. 17 3 
November_._/ 37. 2 79 | —16 |} 1.46 . 26 2. 55 2.9 
Fall__._.__| 51. 4 103 | —16 | 7.48 5. 91 | 10. 34 3. 2 
Year_.__| 49. 0 114 | —26 29.15 | 19. 59 | 45. 03 29. 5 


1 Average temperature based on a 56-year record, through 1955; 
maximum and minimum temperatures based on a 22-year record, 
through 1952, 

2 Average precipitation based on a 64-year record, through 1955; 
wettest and driest years based on a 64-year record, in the period 
1890-1955; snowfall based on a 21-year record, through 1952. 

3 Trace. 


Transportation and Markets 


The county has many railroad facilities. The Chicago, 
Milwaukee, St. Paul and Pacific Railroad (Chicago to 
Omaha line) crosses the western part of the county. It 
passes through Defiance, Earling, Panama, and Ports- 
mouth. The Chicago Great Western Railway (Minne- 
apolis to Omaha line) crosses the central part of the 
county in a northeasterly to a southwesterly direction. 
It passes through Botna, Irwin, Kirkman, Harlan, and 
Tennant. The Chicago and Northwestern Railway also 
uses this track. The Chicago, Rock Island and Pacific 
Railroad Company spur line from Avoca serves Harlan, 
Corley, and Shelby. Towns without railroad facilities 
are Elk Horn, Jacksonville, and Westphalia. 

Two concrete highways pass through the county. U.S. 
Highway No. 59 runs north and south, and Iowa High- 
ways 39 and 64 run east and west. Besides the main 
highways, the county has a large number of good black 
top and gravelled farm-to-market roads. The county 
still has some dirt roads. 

The Harlan Municipal Airport is located 5 miles south 
of Harlan on U.S. Highway No. 59. 

Livestock, livestock products, and crops produced in 


the county are hauled on the network of roads and rail 
lines. 


Community Facilities 


Shelby County has many churches, most of them in 
towns and villages. 

Educational facilities are available for all children in 
the county. Grade school and high school instruction 
are available at the Elk Horn-Kimballton, Irwin, Ten- 
nant, and Shelby consolidated schools for pupils in these 
areas. The Harlan Independent School District provides 
grade school and high school instruction for pupils in the 
district and for rural pupils who pay tuition. The rural 
schools in the county provide instruction through the 
eighth grade, but the number of these schools is gradu- 
ally diminishing. 

Parochial grade and high schools are in Portsmouth, 
Earling, Defiance, Panama, and Westphalia. 

Electricity and telephone service are on most farms. 
Rural delivery of the mail extends to all parts of the 
county. 


Physiography, Relief, and Drainage 


Shelby County is part of an undulating to hilly plain. 
Originally, the plain was fairly smooth, but it has been 
moderately dissected by streams. The county is divided 
into two distinct topographic divisions: The gently roll- 
ing to rolling uplands and the nearly level, narrow valleys 
of streams. Most of the upland consists of gently sloping 
divides with rounded hills and long, smooth slopes. Re- 
lief is greatest in the northwestern part of the county. 
The upland area greatly exceeds that of the stream 
valleys. 

The major streams and tributaries extend into all up- 
lands. The largest streams—the West Nishnabotna and 
the East Branch West Nishnabotna Rivers—flow in a 
southerly direction and leave the county south of Harlan, 
at points about 2 miles apart. The main tributaries of 
these two rivers are Elm Creek, Long Branch, Elk Creek, 
and Kidds Creek. Other tributaries are Rock Ditch and 
Mill, Pigeon, Mosquito, Keg, Silver, Little Silver, and 
Indian Creeks. Mill Creek flows toward the west the rest 
flow in a southerly direction. 

Elevations (4) are highest along the northern edge of 
the county and less at the southern boundary. 

Manning, in Carroll County, a few miles northeast of 
Botna, has an elevation of 1,328 feet above sea level. 
Avoca, in Pottawattamie County, south of Harlan, has 
an elevation of 1,144 feet. Towns in Shelby County have 
the following elevations: Irwin, 1,266; Kirkman, 1,282; 
Harlan, 1,200. 


Early Settlers 


Shelby County originally was part of Keokuk County. 
The present boundaries were established in 1850, and the 
county was named for Gen. Isaac Shelby, an officer in the 
Revolutionary War. The first county seat was located 
in 1853 at Shelbyville, in Grove Township. Harlan, the 
present county seat, is in central Shelby County. It was 
laid out in 1858 and named for the first Republican 
United States Senator from Towa. 
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Among the first settlers, in 1848-49, were Mormons 
from Nauvoo, Ill. Later on, they settled along the Mis- 
souri River. The people of the county are mainly of 
Danish, Norwegian, German, and Irish descent. Elk 
Horn, near the eastern edge of the county, is the center 
of the Jargest. Danish settlement in the United States. 


Agricultural Statistics 


The farm population and the number of farms have 
decreased slightly since 1945; the size has increased. 
More farmland is operated by tenants than by owners. 
In 1954, Shelby County had an estimated 1,978 farms 
that, according to the U.S. Census of Agriculture, were 


grouped as follows: Number 
Field-crop farms other than yegetable and fruit and 

TUG : oho eh ra et Se ee 275 

DD ATES Sas ngs ca Sa ala ps 60 

POUILYY | coe eee i ee 25 

Livestock farms other than dairy and poultry -_--..__ 1,347 

General farms ~~- -.--_-_.--.---.--~-_~---.--_--+_-- 245 


Other farm-land statistics, according to the Census of 
Agriculture in 1954, were: 


Average size of farm —~__-.-----_.--.--.------__-~ 
Cropland harvested ~-----~-.~-------------------.~ 263,739 


Cropland used only for pasture ~-_-.----_-_--.__. 53,820 
Cropland not harvested and not pastured ~-_______ 2,022 
Woodland pastured ~----_.-_----_-_-~---_--_---_-- 5,237 
Woodland not pastured --.---------~-_--~----~_-- 762 
Offer ‘pasture: 22-222 ho ee 14,075 
Other land (house lots, roads, wasteland, etc.).-.. 238, 129 
Gand. in farms: 222 oo ee 362,784 
Tenure: 

Operated by full owners 116,936 

Operated by part owners 57,059 

Operated by managers ~~_--------.------__--__. 1,991 


Operated by tenants ___.._-__-__-.__---__-___-_ 186,298 


The acreage of the principal crops, as reported by the 
1954 census, 1s given for stated years in table 15, 

Livestock in the county, as reported by the Census of 
Agriculture, is shown in table 16. 


Tasie 15.—Aereage of the principal crops in stated years 


Crops 1939 1949 1954 

Acres Ares Acres 
Corn for all purposes-_.--.--_.-__- 123, 376 | 144, 324 | 125, 539 
Harvested for grain...-..-_..-__- 120, 755 | 141, 808 | 122, 149 

Cut for silage or fodder; hogged 

or grazed_.__..-..----.------ 2, 621 2, 516 3, 390 
Oats threshed or combined. ___.___ 36, 538 | 96, 111 91, 014 
Wheat threshed or combined_______ 3, 191 2, 089 298 
Barley threshed or combined_._____ 27, 796 620 401 
Rye threshed or combined_._._____ 847 169 8 
Soybeans grown for all purposes__- 2, 051 373 1, 734 
Popcorn harvested..._.-_.--_.--_- 193 504 1, 787 


Hay: 

Clover, timothy, and mixtures of 
clover and grasses cut for hay_. 

Alfalfa and alfalfa mixtures cut 
for hay (and for dehydrating) _- 

Oats, wheat, barley, rye, or other 


small grains cut for hay.__-_-_- 3, 077 1, 747 503 
Other hay cut....--.--..-_---- 2, 026 2, 212 484 
Alfalfa seed harvested_....._._-____ 492 53 35 
Timothy seed harvested_.._._____- (1) 407 433 
Red clover seed harvested_.___.__- (8 1, 581 1, 544 
Bromegrass seed harvested____.___ () 445 174 


! Not reported. 
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Tasie 16.—Number of livestock on farms in stated years 


Livestock 1939 1949 1954 

Number Number Number 
Horses and mules___-_--.--_----- 19, 767 2, 594 809 
Cattle and calves..._-_.--_-_----- 150, 883 | 59, 302 | 82, 880 
Milk cows.....----.-----.----- 10, 174 9, 837 9, 002 
Sheep and lambs__..-_--..-.--.-- 27, 896 3, 033 8, 642 
Hogs and pigs.-.-..-.---.-_----- 355, 620 | 128, 134 | 150, 045 
Chickens... Socec ee Sees 3313, 920 |3315, 403 |8371, 048 


1 Over 3 months old. 
2 Over 6 months old. 
3 Over 4 months old. 


Engineering Interpretations’ 


This soil survey report for Shelby County, Iowa, con- 
tains informations that can be used by engineers to— 

1. Make soil and land use studies that will aid in 
the selection and development of industrial, busi- 
ness, residential, and recreational sites, 

2. Help in the design of drainage and irrigation 
structures and in planning dams and other struc- 
tures for water and soil conservation. 

3. Make reconnaissance surveys of soil and ground 
conditions that will aid in selecting highway and 
airport locations and in planning detailed soil 
surveys for the intended locations. 

4. Locate sources of sand and gravel. 

5. Correlate pavement performance with types of 
soil and thus develop information that will be 
useful in designing and maintaining the pave- 
ments. 

6. Determine the suitability of soil units for cross- 
country movements of vehicles and construction 
equipment. 

7. Supplement information obtained from other 
published maps and reports and aerial photo- 
graphs, for the purpose of making soil maps and 
reports that can be used readily by engineers. 

The mapping and the descriptive report are somewhat 
generalized, however, and should be used only in plan- 
ning more detailed field surveys to determine the in-place 
condition of the soil at the site of the proposed engineer- 
ing construction. 


Soil Science Terminology 


Some of the terms used by the agricultural soil scien- 
tist may be unfamiliar to the engineer, and some words— 
for example, soil, clay, silt, and sand—may have special 
meaning in soil science. Many terms used in the soil 
survey report are defined in the Glossary. Attention is 
also called to the usage of the following terms by soil 
scientists : 

Aggregate. A cluster of primary soil particles held together by 


internal forces to form a clod or fragment. 
Granular structure. Individual grains grouped into rounded 


5 This section was prepared in cooperation with the Iowa State 
Highway Commission and the Division of Physical Research, Bu- 
reau of Public Roads. The test data in table 17 were obtained in 
the Soils Laboratory, Bureau of Public Roads. 
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aggregates that have indistinct sides. Highly porous granules 
are commonly called crumbs. 

Soil. The natural medium for the growth of land plants. It is 
a natural body of organic and mineral materials in which 
plants grow. 

Topsoil. Presumably fertile soil material used to topdress road- 
banks, gardens, and lawns. 


Soil Test Data and Engineering 
Soil Classifications 


To be able to make the best use of the soil maps and 
the soil survey reports, the engineer should know the 
physical properties of the soil materials and the in-place 
condition of the soil. After testing soil materials and 
observing the behavior of soils when used in engineering 
structures and foundations, the engineer can develop de- 
sign recommendations for the soil units delineated on 
the maps. 


Soil test data 


Two soil samples of Marshall silt loam from different 
locations in Shelby County, and two of Monona silt loam 
were tested by the Division of Physical Research, Bureau 


of Public Roads according to standard procedures (1) to. 


help evaluate the soils for engineering purposes. One of 
the samples of Monona silt loam is from Monona County, 
Iowa; it is included in this report for comparison. The 
test data are shown in table 17. 

The engineering soil classifications in table 17 are based 
on data obtained by mechanical analyses and on tests 
made to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. Percentages of clay obtained by 
the hydrometer method should not be used in naming 
textural classes for soil classification. 

The tests for liquid limit and plastic limit. measure the 
effect of water on the consistence of the soil material. 
As the moisture content of a clayey soil increases from 
a very dry state, the material changes from solid to 
semisolid or plastic. As the moisture content is further 
increased, the material changes from plastic to liquid. 
The plastic limit is the moisture content at which the soil 
material passes from solid to plastic. The liquid limit 
is the moisture content at which the material passes from 
plastic to liquid. The plasticity index is the numerical 
difference between the liquid limit and the plastic limit. 
It indicates the range of moisture content within which 
a soil material is plastic. 

Table 17 also gives compaction (moisture-density) data 
for the tested soils. If a soil material is compacted at 
successively higher moisture content, assuming that. the 
compactive effort remains constant, the density of the 
compacted material will increase until the “optimum 
moisture content” is reached. After that, the density 
decreases with increase in moisture content. The highest 
dry density obtained in the compaction test is termed 
“maximum dry density.” Moisture-density data are im- 
portant in earthwork, for, as a rule, optimum stability 
is obtained if the soil is compacted to about the maxi- 
mum dry density when it is at approximately the opti- 
mum moisture content. 


Engineering classification systems 


Most highway engineers classify soil materials accord- 
ing to the system approved by the American Association 


of State Highway Officials (1). In this system, soil ma- 
terials are classified in seven principal groups. The 
pus range from A-1, which is gravelly soil of high 
earlng capacity to A~7, which consists of clay soil hay- 
ing low strength when wet. In each group, the relative 
engineering value of the soil material is indicated by a 
group index number. Group index numbers range from 
0 for the best materials to 20 for the poorest. The group 
index number is shown in parentheses, following the soil 
group symbol, in the next to last column in table 17. 
Some engineers prefer to use the Unified Soil Classifi- 
cation System (27). In this system, soil materials are 
identified as coarse grained, 8 classes; fine grained, 6 
classes; and highly organic soils, An approximate classi- 
fication of soils by this system can be made in the field. 
The last column in table 17 shows the classification of 
the tested soils according to the Unified system. 


Engineering Data and Recommendations 


Some of the engineering information can be obtained 
from the soil map. It will often be necessary, however, 
to refer to other sections of the report, particularly to 
those entitled: Use and Management of Soils, Descrip- 
tions of the Soils, and Genesis, Classification, and Mor- 
phology of Soils. 

The soil engineering data in table 18 are based on the 
soil tests shown in table 17, on information given in the 
rest of the soil survey report, and on experience with 
the same kinds of soils in other counties. 


Soil characteristics that affect 
highway construction 


In general, the soils of Shelby County consist of thick 
loess that covers Kansan glacial till. The thickness of 
loess ranges from 25 to 30 feet on the crests of hills and 
ridges to a thin film where glacial till outcrops on the 
lower slopes near drainageways. 

The loess soils are fine grained, and they are classified 
as A-4, A-6, and A-7 according to the AASHO system 
and as ML, CL, and CH, according to the Unified system. 
Soils classified as A-4 are most common in the western 
part of the county; those classified as A-6 are mainly in 
the eastern part; and those classified as A-7 are on flat 
land or gentle slopes. Frost heaving generally is not a 
problem in loess soils because the material is uniform 
and the water table is deep. However, highway pave- 
ment may heave on excavations that have only a thin 
mantle of loess over the heterogeneous glacial till. The 
soils derived from loess are very susceptible to erosion 
where runoff water concentrates. Consequently, sodding, 
paving, or check dams are needed in gutters and ditches 
to prevent extensive erosion. 

The Kansan glacial till under the loess is very hetero- 
geneous. The less dissected areas are underlain by the 
weathered surface of the original Kansan till plain. In 
some areas, the upper layer of this till is very stiff, plas- 
tic clay, called gumbotil, which is classified as A—7-6 
(18-20). Gumbotil is unstable in highway subgrades, 
and it should not be used within 5 feet of grade. The 
more rolling original till plain contains a reddish-brown, 
pebbly layer. Wherever glacial soils are exposed, either 
the gumbotil or the pebbly layer is generally uppermost 
in the outcrop. Beneath these interface layers, the soils 
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TaBLe 17.—Engineering 


Moisture-density 2 
Bureau of 
Soil name and location Parent material Public Depth Horizon 

. Roads Maximum | Optimum 

report No. dry density | moisture 

content 

Marshall silt loam: Inches Lb. per eu. ft. Percent 
NWuYSWiuSWI4 sec. 24, T. 79 N., R. 387 W. | Loess_...---------- $31841 O0to7 At 97 2 
(Modal profile). : $31842 lito18 | Ba 97 22 
$31843 29 to 40 C, 104 19 

110 feet W. of SE corner SWi4SE\ sec. 16, T. | Loess.-_----_------- 831844 0 to 6 Ay 99 21 
81 N., R. 38 W. §$31845 12to17 | B, 102 19 
$31846 23+] Co 104 19 
Monona silt loam: 

200 feet W. of SE corner SE; sec. 18, T. 81 N., | Loess..------------ 831847 Oto 5 Ai 95 23 
R. 39 W. $31848 9 to 17 B3;C, 98 22 
§31849 28+); C; 105 19 

NE corner of SEY4NE sec. 23, T. 82 N., R. | Loess__..---------- 88188 2 to 8 Ap 97 23 
42 W.8 88189 12to18 | B 102 21 
88190 30 to 36 C 107 19 


1 Tests performed by Bureau of Public Roads according to 
standard procedures of the American Association of State Highway 
Officials (AASHO) (1). 

2 According to the American Association of State Highway 
Officials Designation: T 99~57, Method A. 

3 According to the American Association of State Highway 


are predominantly A-6, but any soil texture may occur, 
from sand and gravel pockets to plastic clay lenses, de- 
pending on how the material was deposited. Glacial 
soils containing sand or gravel pockets with large quan- 
tities of free water are subject to frost heaving if the 
overlying fine-grained soil is in the zone of frost pene- 
tration. A perched water table may be present in layers 
pr ea of sandy or gravelly soil that are underlain 
clay. 

a the loess soils, a seasonally high water table gener- 
ally occurs above the interface of the glacial till and the 
loess. The in-place density of loess is not enough to pre- 
vent the accumulation of moisture if water is available. 
This high content of moisture may cause instability in 
slopes that are steeper than 30 degrees and in embank- 
ments that are placed without moisture-density control. 
Because of high in-place density, the Kansan glacial till 
generally is not excessively high in moisture. In grading 
operations, shrinkage factors of about 30 percent for loess 
and 10 percent for glacial till are used in computing 
earth quantities. 

The lower parts of flood plains occupied by the Colo, 
Zook, Kennebec, and Nodaway soils are flooded part of 
the time. The alluvial fan or foot slopes occupied by the 
Judson soils are flooded less often. Roads in these bot- 
tom lands should be constructed on embankments that are 
above the level of flooding. The fine sand and silt in 
alluvial soils are subject to different degrees of frost 
heave. Consequently, when pavements are constructed 
only a few feet above the water level, the roadbed should 
be properly drained and made of material that is not 


Officials Designation: T 88. Results by this procedure frequently 
may differ somewhat from results that would have been obtained 
by the soil survey procedure of the Soil Conservation Service (SCS). 
In the AASHO procedure, the fine material is analyzed by the 
hydrometer method and the various grain-size fractions are caleu- 
lated on the basis of all the material, including that coarser than 


subject to frost action. The water table in flood plains 
varies with the seasons, but moisture in the soils is gen- 
erally high, and the in-place densities are low. Moisture- 
density control of embankments made of Colo, Zook, 
Kennebec, and Nodaway soils is needed. 

The only granular deposits mapped in Shelby County 
are the small areas of sand and gravel in Shelby and 
Steinauer soils, which are indicated on the soil map with 
a gravel symbol. These deposits generally vary in_tex- 
ture, but they are commonly high in coarse sand and are 
very good sources of borrow. The limited extent of these 
sandy and gravelly deposits minimizes their economic im- 
portance. However, they provide granular material for 
small-scale local improvements. 

Table 18 shows the suitability of Shelby County soils 
as material for road construction and as topsoil to pro- 
mote the growth of vegetation on embankments and 
slopes and in ditches. Topsoil material is generally un- 
suitable on highway shoulders, especially if there is traf- 
fic during wet periods. 

On many construction sites, wide variations in soil may 
occur within the depth of a proposed excavation, and 
several soils may occur within a short distance. The soil 
map, profile descriptions, and the engineering data and 
recommendations should be used in planning detailed sur- 
veys of soils at construction sites. The information in 
soil survey reports allows the soils engineer to concentrate 
on the most important soil units. Thus, fewer soil sam- 
ples will be needed for laboratory testing, and adequate 
soil investigation can be made at minimum cost. 
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test data } 
Mechanical analysis 3 Classification 
Percentage passing sieve— Percentage smaller than— Liquid | Plasticity 
limit index 
AASHO 4 Unified 5 
No. 60 No. 200 _ | 0.05 mm. | 0.02 mm. | 0.005 mm. | 0.002 mm. 
(0.25 mm.) {| (0.074 mm.) 

100 99 95 64 37 32 43 18 | A-7-6(12)__.--___-- ML-CL 
eee eee 100 97 70 43 35 52 24 | A~7-6(16)___--_____| MH-CH 
Ree sd ea 100 97 71 37 31 45 21 | A-7-6(13)---..-----| CL 

100 99 96 68 41 34 44 17 | A-7-6(12)..-------- MI-CL 
Aes soe aee 100 97 68 38 32 46 20 | A-7-6(13)__---...--| ML-CL 
Rae oe ane ee 100 97 67 35 30 41 17 | A-7-6(11)_-----__.-| ML-CL 

100 99 95 64 35 29 44 15 | A-7-6(11)__--_-___- ML 
beac eet ees 100 96 65 36 31 44 16 | A-7-6(11)___-_-.___| ML-CL 
Ms See eel 100 95 62 33 25 39 15 | A-6(10)___.---..---) ML-CL 

100 99 97 69 35 28 48 20 | A-7-6(14)__-._---__- ML-CL 

100 99 98 84 35 29 46 20 | A-7-6(13)__----.--- ML-CL 

100 99 96 77 30 23 38 14 | A-6(10)_----------- MI-CL 

2 mm. in diameter. In the SCS soil survey procedure, the fine Mixtures for Highway Purposes, AASHO Designation: M 145-49, 
material is analyzed by the pipette method and the material coarser 5 According to the Unified Soil Classification System (21). 
than 2 mm. in diameter is excluded from calculations of grain-size 6 Sample from Monona County, Iowa, representing the coarser 


fractions. The mechanical analyses used in this table are not 
suitable for use in naming textural classes for soils. 
4 According to the Classification of Soils and Soil-Aggregate 


Soil characteristics that affect soil 
and moisture conservation 


Soil properties that affect the construction of terraces, | 


drainage systems, and farm ponds and the practice of 
irrigation are discussed in this section. 


TERRACES 


The following factors generally are considered in the 
construction of terraces: Purpose of terrace, slope of 
land, and condition of soil. 

The most common reason for terracing is to divert run- 
off and prevent erosion. Diversion terraces are built on 
a grade, and they are larger and carry more water than 
field terraces. 

Terraces may be built on any slope on which earth- 
moving machinery can operate. However, on the steeper 
slopes, they must be closer together or larger and, conse- 
quently, are more difficult to farm. Terraces will control 
sheet and gully erosion very successfully on slopes of less 
than 14 percent. Success is fair to good on slopes of 14 
to 18 percent. Terraces on slopes stronger than 18 per- 
cent have been reported as satisfactory by some farmers, 
but few have been constructed. 

Soil material for terraces must be evaluated to deter- 
mine if it is satisfactory for terrace construction and if 
it is suitable for level terraces or for graded terraces. 
Level terraces have no grade, and the water they im- 
pound must soak into the soil. Level terraces are only 
built where the subsoil allows a fairly rapid, downward 
movement of water. Graded terraces allow excess water 


textured range of Monona silt loam. 


to drain from the end of the terrace into waterways. 
Graded terraces are constructed where the subsoil re- 
stricts the downward movement. of water. 

Nearly all of the upland soils in Shelby County are 
suitable for terraces. Only graded terraces with outlets 
into grassed waterways should be built on the Adair, 
Clarinda, Shelby, and Steinauer soils. These soils devel- 
oped in glacial till, and they are not permeable enough 
to absorb accumulated terrace water in a short time. If 
level terraces are built on these soils, water will pond in 
the channel. 

The Marshall, Monona, Ida, and Dow soils have devel- 
oped in loess, and they are permeable enough for level 
terraces. Terrace outlets are generally not necessary. 
However, a few tree-covered areas of Marshall soil may 
have enough clay in the subsoil to prevent the rapid 
absorption of terrace water. 


DRAINAGE AND IRRIGATION 


The Corley soils may not be drained most effectively 
by tile. They are generally in small depressions and 
have a fairly fine textured, slowly permeable layer be- 
tween about 30 and 55 inches. Surface drainage can be 
used to advantage in most places. The fine-textured 
Zook soils can generally be drained more effectively by 
surface drains than by tile. 

The Clarinda and Adair soils are nearly impermeable, 
but their main drainage problem is caused by seepage 
through the overlying loess. Tile, placed so as to inter- 
cept the seepage, will satisfactorily drain these soils. 
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Detailed information on drainage and irrigation can 
be obtained from guides prepared cooperatively by the 
Soil Conservation Service, the Iowa Agricultural Experi- 
ment Station, and the Iowa Agricultural Extension Serv- 
ice. Two of these guides, published by Iowa State Col- 
lege in 1955, are Iowa Sprinkler Irrigation Guide, Special 
Report No. 11, and Iowa Drainage Guide, Special Report 
No. 18. 


GULLY CONTROL 


The control of gullies, particularly in the alluvial soils, 
is a serious problem in Shelby County. The solution of 
this problem is complicated, and technical assistance 
should be obtained through the Shelby County Soil Con- 


servation District. 
FARM PONDS 


Water cannot be satisfactorily impounded on the loess 
soils in the county because they are too permeable. If 
suitable sites can be found on the glacial Shelby, Stein- 
auer, Adair, and Clarinda soils, prospects are good that 
water can be impounded. Technical assistance can be 
obtained from the Shelby County Soil Conservation Dis- 
trict, or other sources, to examine proposed sites and 
make recommendations for pond construction. 

Water can be impounded behind most gully-control 
structures on the alluvial soils in Shelby County. Ponds 
of this type generally are used as a source of livestock 
water, but the primary object of these structures is per- 
manent gully control. Costly mistakes can be avoided if 
technical advice and an engineering survey are obtained 
before constructing these erosion control structures. 
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Glossary 


Alluvium. Fine material, such as sand, silt, or clay, deposited on 
land by streams. 

Alluvial fan. An alluvial deposit of a stream where it issues 
from a side valley upon an open plain. 

Available moisture-holding capacity. Moisture held in the soil 
and available to plants; moisture held between field capacity 
and the wilting coefficient. , 

Bench. A topographic shelf or terrace that breaks the continuity 
of a slope. In this county, “bench position” means that the 
mapping unit is on a bench. 

Caleareous soil. Soil containing enough calcium carbonate to ef- 
fervesce when treated with dilute hydrochloric acid. Soil 
alkaline in reaction because of the presence of calcium car- 
bonate. 

Clay. Mineral soil particles less than 0.002 millimeter in diam- 
eter. As a soil textural class, soil material that contains 40 
percent or more of clay, less than 45 percent of sand, and 
less than 40 percent of silt. 

Coneretions. Local concentrations of calcium carbonate or other 
chemical compounds that form hard grains or nodules of 
mixed composition and of various sizes, shapes, and coloring. 

Contour tillage. Tillage of soil at right angles to the direction of 
the slope and at the same level throughout. 

Drainage class, soil: 

Imperfectly or somewhat poorly drained. Water is removed 
from the soil slowly enough to keep it wet for significant 
periods but not all of the time. Imperfectly drained soils 
commonly have a slowly permeable layer within the profile, 
a high water table, additions through seepage, or a combi- 
nation of these conditions. The growth of crops is re- 
stricted to a marked degree unless artificial drainage is 
provided. 
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Moderately well drained. Water is removed from the soil some- 
what slowly so that the profile is wet for a small but sig- 
nificant part of the time. Moderately well drained soils 
commonly have a slowly permeable layer within or immedi- 
ately beneath the solum, a relatively high water table, 
additions of water through seepage, or a combination of 
these conditions. Artificial drainage is seldom needed on 
moderately well drained soils. 

Poorly drained. Water is removed so slowly that the soil re- 
mains wet for a large part of the time. The water table 
is commonly at or near the surface during a considerable 
part of the year. The poor drainage results from a high 
water table, a slowly permeable layer within the profile, 
seepage, or some combination of these. The water that re- 
mains in and on the poorly drained soils prohibits the 
growing of field crops under natural conditions in many 
years. Artificial drainage is usually necessary for satisfac- 
tory crop production. 

Well drained. Water is removed from the soil readily but not 
rapidly. Well-drained soils are commonly intermediate in 
texture. Crop production is not improved by tile drainage 
of well-drained soils. Well-drained soils commonly retain 
optimum amounts of moisture for plant growth after rains. 

Glacial till. Unstratified glacial drift consisting of intermingled 
clay, sand, gravel, and boulders transported or deposited by 
ice. 

Horizon, soil. A layer of soil, approximately parallel to the soil 
surface, and having characteristics produced by soil-forming 
processes. 

Loess. A sediment, commonly nonstratified and unconsolidated 
and deposited primarily by wind, composed mainly of silt- 
size particles, with subordinate amounts of very fine sand or 
clay or both. 

Mottled. Irregularly marked with spots of color. 

Organic matter. Products of the decomposition of plant and ani- 
mal materials in the soil. 

Parent material. The unconsolidated mass from which the soil 
profile developed. 

Phase, soil. The subdivision of a soil type having variations in 
characteristics significant to the use and management of the 
soil. Examples of the variations recognized by phases of soil 
types include differences in slope, stoniness, and degree of 
erosion. 


Sand. Small rock or mineral fragments ranging in diameter from 
0.05 millimeter to 2.0 millimeters. The textural class name 
of any soil that contains 85 percent or more of sand and not 
more than 10 percent of clay. 

Series, soil. A group of soils that have horizons similar in dif- 
ferentiating characteristics and arrangement in the soil pro- 
file, except for the texture of the surface soil, and that 
formed from a particular type of parent material. 

Silt, Small grains of mineral soil ranging in diameter from 0.05 
millimeter to 0.002 millimeter. The textural class name of 
any soil that contains 80 percent or more of silt and less than 
12 percent of clay. 

Slope classes. The slope of a nearly level soil ranges from 0 to 2 
percent; gently sloping soil—2 to 5 percent; moderately sloping 
—5 to 8 percent; strongly sloping—8 to 11 percent; rolling— 
11 to 14 percent; steep—14 to 18 percent; very steep—18 to 
40 percent. 

Structure, soil. The aggregation of primary soil particles into 
compound particles, or clusters of primary particles, which 
are separated from adjoining aggregates by surfaces of weak- 


ness. Soil structure is classified according to grade, class, 
and type. 
Grade. Degree of distinctness of aggregation. It expresses the 


differential between cohesion within aggregates and adhesion 
between aggregates. Terms: Structureless (single grain or 
massive), weak, moderate, and strong. 

Class. Size of soil aggregates. Terms: Very fine or very thin, 
fine or thin, medium, coarse or thick, and very coarse or very 
thick. 

Type. Shape and arrangement of individual natural soil aggre- 
gates. Terms: Platy, prismatic, columnar, blocky, subangu- 
lar blocky, granular, and crumb. Example of soil-structure 
grade, class, and type: Moderate, medium, subangular blocky. 

Upland. High ground; ground elevated above the lowlands along 
rivers or between hills. 

y-ditches. Drainage ditches that are either narrow with vertical 
sides or v-shaped with flat side slopes. 

wW-ditches. Two parallel drainage ditches. The excavated mate- 
rial is placed between them. One ditch takes the water from 
one side of the excavated material, and the other, the water 
from the other side. 
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De- Man- 
scribed age- 
Map on ment 
symbol Soil name page— group 

AdD2 Adair clay loam, 5 to 11 percent 
slopes, moderately eroded_- - ~~ 5 14 

AdF2 Adair clay loam, 11 to 18 percent 
slopes, moderately eroded__-__- 5 15 

AdH2 Adair clay loam, 18 to 28 percent 
slopes, moderately eroded - - _ ~~ 5 16 

AsD3 Adair soils, 5 to 11 percent slopes, 
severely eroded_.-.-_-_------ 5 14 

AsF3 Adair soils, 11 to 18 percent 
slopes, severely eroded -__---- 5 16 

CdD2 Clarinda silty clay loam, 5 to 11 

percent slopes, moderately 
eroded. ..__.--------------- 6 14 

CdF2 Clarinda silty clay loam, 11 to 18 

percent slopes, moderately 
eroded. on. cee suserececeucs 6 15 

CnD3 Clarinda soils, 5 to 11 percent 
slopes, severely eroded... ---- 6 14 

CnF3 Clarinda soils, 11 to 18 percent 
slopes, severely eroded... ---- 6 16 
Cm Colo silty clay loam_-.-------- 7 3 
Co Colo silty clay loam, overwashed_ 7 3 

Cr Colo silty clay loam, silty clay 
substratum _____.-------.--- 7 3 
Cs Corley silt loam__--_----------- 7 3 
Ct Corley silt loam, bench position _ - 7 3 

DoE3 Dow silt loam, 8 to 14 percent 
slopes, severely eroded _-_-_-- Z 7 

DoF3 Dow silt loam, 14 to 18 percent 
slopes, severely eroded____-_-- 7 12 

IdC3 Ida silt loam, 5 to 8 percent 
slopes, severely eroded- ---.-- 8 7 

IdD3 Ida silt loam, 8 to 11 percent 
slopes, severely eroded ..._-__~- 8 7 

IdE3 Ida silt loam, 11 to 14 percent 
slopes, severely eroded- -_--_-- 8 7 

IdF3 Ida silt loam, 14 to 18 percent 
slopes, severely eroded_-_-_-__-- 8 12 

1dG3 Ida silt loam, 18 to 23 percent 
slopes, severely eroded _-_--.-- 8 15 

IdH3 Ida silt loam, 23 to 28 percent 
slopes, severely eroded_-_-._-- 8 16 

Id13 Ida silt loam, 28 to 40 percent 
slopes, severely eroded____--- 8 16 

JdA Judson silt loam, 0 to 2 percent 
plOpessa suns eencese eee eee 9 1 

JdB Judson silt loam, 2 to 5 percent 
slOpC8 2. oes es oe e see SAgs 9 2 

Jdc Judson silt loam, 5 to 8 percent 
SlOPCSie 2h ece a eek eee 9 8 

JnB Judson-Nodaway-Colo complex, 
2 to 5 percent slopes__-.----- 9 2 

Jnc Judson-Nodaway-Colo complex, 
5 to 8 percent slopes__.._---- 9 8 

JzB Judson-Nodaway-Zook complex, 
2 to 5 percent slopes. .__----- 9 3 

Jz Judson-Nodaway-Zook complex, 
5 to 8 percent slopes.._------ 10 8 
Kb Kennebec silt loam_-._--------- 10 1 
Ke Kennebec silt loam, channeled__-_ 10 1 

MaA Marshall silt loam, 0 to 2 percent 
SIOPCS 4 co hoe woo cecesces 10 1 

MaB Marshall silt loam, 2 to 5 percent 
slopes___.------------------ 10 2 

MaC2 Marshall silt loam, 5 to 8 percent 
slopes, moderately eroded - - - - 11 4 

MaD2 Marshall silt loam, 8 to 11 percent 
slopes, moderately eroded -- -- ll 5 

MaE2 Marshall silt loam, 11 to 14 per- 
cent slopes, moderately eroded. 11 6 

MaF2 Marshall silt loam, 14 to 18 per- 
cent slopes, moderately eroded_ 11 il 


MaH2 Marshall silt loam, 18 to 28 per- 
cent slopes, moderately eroded_ 11 


e 
ou 


De- 
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on 
page— 
28 
28 
28 
28 


28 


28 


28 


Map 
symbol 
MbA 
MbB 


MbC2 


MbD2 


McC3 
McD3 
McE3 
McF3 

McG3 
Mcl3 

MdD3 


Soil name 

Marshall silt loam, bench posi- 
tion, 0 to 2 percent slopes- --. 
Marshall silt loam, bench posi- 
tion, 2 to 5 percent slopes_-__-_. 
Marshall silt loam, bench _posi- 
tion, 5 to 8 percent slopes, 
moderately eroded___-__-__-- 
Marshall silt loam, bench posi- 
tion, 8 to 11 percent slopes, 
moderately eroded____------- 
Marshall soils, 5 to 8 percent 
slopes, severely eroded. ___--_- 
Marshall soils, 8 to 11 percent 
slopes, severely eroded _--_-_--_- 
Marshall soils, 11 to 14 percent 
slopes, severely eroded __..---- 
Marshall soils, 14 to 18 percent 
slopes, severely eroded.______- 
Marshall soils, 18 to 23 percent 
slopes, severely eroded. ___--- 
Marshall soils, 23 to 32 percent 
slopes, severely eroded_-._..-_- 
Marshall soils, bench position, 8 
to 11 percent slopes, severely 
eroded 2s occa eee sees 
Marshall soils, bench position, 11 
to 14 percent slopes, severely 
eroded... asseceec essere oee 
Minden silt loam___._-.------- 
Minden silt loam, bench position_ 
Monona silt loam, 2 to 5 percent 
slopes, moderately eroded - - - - 
Monona silt loam, 5 to 8 percent 
slopes, moderately eroded _ - ~~ 
Monona silt loam, 5 to 8 percent 
slopes, severely eroded_------ 
Monona silt loam, 8 to 11 percent 
slopes, moderately eroded -_ --_ 
Monona silt loam, 8 to 11 percent 
slopes, severely eroded. -__---- 
Monona silt loam, 11 to 14 per- 
cent slopes, moderately eroded. 
Monona silt loam, 11 to 14 per- 
cent slopes, severely eroded __-- 
Monona silt loam, 14 to 18 per- 
cent slopes, moderately eroded_ 
Monona silt loam, 14 to 18 per- 
cent slopes, severely eroded. -- 
Monona silt loam, 18 to 23 per- 
cent slopes, moderately eroded_ 
Monona silt loam, 18 to 23 per- 
cent slopes, severely eroded__- 
Monona silt loam, 23 to 32 per- 
cent slopes, severely eroded. - 
Monona silt loam, bench position, 
2 to 5 percent slopes_...----- 
Monona silt loam, bench position, 
5 to 8 percent slopes, moder- 
ately eroded____---.-.------ 
Monona silt loam, bench position, 
8 to 11 percent slopes, moder- 
ately eroded___-_----------- 
Monona silt loam, bench posi- 
tion, 11 to 14 percent slopes, 
severely eroded___-.--------- 
Nodaway silt loam_.__--.----- 
Nodaway silt loam, shallow to 
silty Clay-22.ecocecseectels 
Shelby loam, 8 to 11 percent 
slopes, moderately eroded - - - . 
Shelby loam, 11 to 14 percent 
slopes, moderately eroded _ -- - 
Shelby loam, 14 to 18 percent 
slopes, moderately eroded_--- 


De- Man- 
scribed age- 
on ment 


page— group 
11 1 
11 2 
11 4 
11 5 
11 4 
11 5 
ll 6 
11 11 
11 15 
11 16 
li 5 
11 6 
12 1 
12 1 
12 2 
12 4 
12 4 
12 5 
12 5 
12 6 
12 6 
12 il 
12 il 
13 15 
13 15 
13 16 
13 2 
13 4 
13 5 
13 6 
13 1 
13 3 
13 9 
13 9 
14 13 
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Map 
symbol 


ShG2 
ShH2 
SoD3 
SoE3 
SoF3 
SoG3 
SrD2 
SrE2 


SHELBY COUNTY, IOWA 


GUIDE TO MAPPING UNITS AND MANAGEMENT GROUPS— Continued 


Soil name 


Shelby loam, 18 to 23 percent 
slopes, moderately eroded _ _ .- 
Shelby loam, 23 to 32 percent 
slopes, moderately eroded--.- 
Shelby soils, 8 to 11 percent 
slopes, severely eroded_--_--- 
Shelby soils, 11 to 14 percent 
slopes, severely eroded_-__-_- 
Shelby soils, 14 to 18 percent 
slopes, severely eroded_---_--- 
Shelby soils, 18 to 23 percent 
slopes, severely eroded __.---- 
Steinauer loam, 8 to 11 percent 
slopes, moderately eroded - - ~~ 
Steinauer loam, 11 to 14 percent 
slopes, moderately eroded_- -- 
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Map 
symbol 
SrF2 
SrG2 


S$sD3 


Soil name 


Steinauer loam, 14 to 18 percent 
slopes, moderately eroded _- - - 
Steinauer loam, 18 to 28 percent 
slopes, moderately eroded--- - 
Steinauer soils, 8 to 11 percent 
slopes, severely eroded __-_-_- 
Steinauer soils, 11 to 14 percent 
slopes, severely eroded__--__- 
Steinauer soils, 14 to 18 percent 
slopes, severely eroded_.-_--- 
Zook silty clay...-.----------- 
Zook silty clay, overwashed_.._- 
Zook silty clay loam__--------- 
Zook silty clay loam, over- 
washed____-.-.------------- 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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WORKS AND STRUCTURES 


Roads 
GOOD OCCT nan eescenseseseononscineconss ————————— 
POOR OUT |, cisescassccncncetncccdasace . BEBEEsssSssssssss 
Trail ccocapiaia eat abcasieeaaeeisteeeentotceeyber: ‘isea aM aasmiccatincies aes aie 
Marker, U. S. ......... . {33 
Railroads 
Single track 
Multiple track ....... ht 
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eS ee alin alice 


Bridges and crossings 


Road 


Trail, foot 


Railroad 
POTTY cvascsnncaneosscsnannsuvasscosvoessccne 
FOP cas ccsascssconsneectet 
Grade ~ Tae Get 
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Buildings - ll Wa 
School . z [ 
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County 
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Section line, COPMEF ee. ceeeeueee ontiohintaasesacehinerssteinas, abe 
City (corporate) en a 
RESOPVALION  osecesssasesnsenesosnssecossconnesessersees ee 
Land grant , en oe ea 6 a 
DRAINAGE 
Streams 
Perennial a 
lo 
. e . _ 
Intermittent, unclass, 0... o_o 
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Canals and ditches SITS 


Lakes and ponds 
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Soil type outline 
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SOIL LEGEND 


Each symbol consists of letters or a combination of letters and numbers, The first 
capital letter is the initial of the soil series name. The second capital letter, if there 
is one, shows the class of slope and is given wherever slope forms part of the soil 
name. Soils for which no slope letter is shown are nearly level or gently sloping. The 
number 2 or 3 in a symbol indicates that the soil is named as moderately eroded or 
severely eroded. 


SYMBOL NAME SYMBOL NAME 
AdD2 Adair clay loam, 5 to 11 percent slopes, moderately eroded McE3 Marshall soils, 11 to 14 percent slopes, severely eroded 
AdF2 Adair clay loam, 11 to 18 percent slopes, moderately eroded McF3 Marshall soils, 14 to 18 percent slopes, severely eroded 
AdH2 ~~ Adair clay loam, 18 to 28 percent slopes, moderately eroded McG3 Marshall soils. 18 to 23 percent slopes, severely eroded 
» AsD3 Adair soils, 5 to 11 percent slopes, severely eroded Mcl3 Marshall soils, 23 to 32 percent slopes, severely eroded 
AsF3 Adair soils, 11 to 18 percent slopes, severely eroded MdD3_~ Marshall soils, bench position, 8 to 11 percent slopes, severely eroded 
CdD2 Clarinda silty clay loam, 5 to 11 percent slopes, moderately eroded MdE3 Marshall soils, bench position, 11 to 14 percent slopes, severely eroded 
CdF2 Clarinda silty clay loam, 11 to 18 percent slopes, moderately eroded Me Pirie a Oem : 
CnD3_~ Clarinda soils, 5 to 11 percent slopes, severely eroded Mn aineers sib iSehn eae Pastels 
CnF3 Clarinda soils. 14 to.18 percent slopes, severely eroded MoB2 Monona silt loam, 2 to 5 percent slopes, moderately eroded 
Cm Gols sillyaclay:loans MoC2 Monona silt loam, 5 to 8 percent slopes, moderately eroded 
MoC3 Monona silt loam, 5 to 8 percent slopes, severely eroded 
Co Colo silty clay loam, overwashed : 
ise Cold MIL Slay sloart, STGeASUBStaUT MoD2 Monona silt loam, 8 to 11 percent slopes, moderately eroded 
he Corley siltloam MoD3 Monona silt loam, 8 to 11 percent slopes, severely eroded 
Ct Gorley: silt laam> Hench vousition MoE2 Monona silt loam, 11 to 14 percent slopes, moderately eroded 
‘ MoE3 Monona silt loam, 11 to 14 percent slopes, severely eroded 
DoE3 Dow silt loam, 8 to 14 percent slopes, severely eroded MoF2 Monona silt loam, 14 to 18 percent slopes, moderately eroded 
DoF3 Dow silt loam, 14 to 18 percent slopes, severely eroded MoF3 Monona silt loam, 14 to 18 percent slopes, severely eroded 
143 (ebanaritilttar, ia) perenralopescsevardly eroded MoG2 Monona silt loam, 18 to 23 percent slopes, moderately eroded 
I1dD3 Ida silt loam, 8 to 11 percent slopes, severely eroded Mens) Monona:cilt loamy 18/to: 27 percent slopes. severly eroded 
IdE3 Ida silt loam, 11 to 14 percent slopes, severely eroded Mol3 SERB ES: Ona eee sia slapesiseverely eroded 
\dF3 Ida silt loam, 14 to 18 percent slopes, severely eroded MtB Mononavsitsloain,.beneh pusition; 2:to.5 percelit sicpes 
1dG3 Ida silt loam, 18 to 23 percent slopes, severely eroded MtC2 = Monona silt loam, bench Position, 5 to 8 percent slopes, moderately eroded 
IdH3 _Ida silt loam, 23 to 28 percent slopes, severely eroded = MtD2 = Monona silt loam, bench position, 8 to 11 percent slopes, moderately eroded 
Id13 Ida silt loam, 28 to 40 percent slopes, severely eroded MtE3 Monona silt loam, bench position, 11 to 14 percent slopes, severely eroded 
: No Nodaway silt loam 
mw pon aa — : bs : uss psa Ns Nodaway silt loam, shallow to silty clay 
JdC Judson silt loam, 5 to 8 percent slopes ShD2 = Shelby loam, 8 to 11 percent slopes, moderately eroded 
JnB Judson-Nodaway-Colo complex, 2 to 5 percent slopes ShE2 Shelby loam, 11 to 14 percent slopes, moderately eroded 
Jnc Judson-Nodaway-Colo complex, 5 to 8 percent slopes ShF2 Shelby loam, 14 to 18 percent slopes, moderately eroded 
JzB Judson-Nodaway-Zook complex, 2 to 5 percent slopes ShG2 = Shelby loam, 18 to 23 percent slopes, moderately eroded 
Jzc Judson-Nodaway-Zook complex, 5 to 8 percent slopes ShH2 = Shelby loam, 23 to 32 percent slopes, moderately eroded 
Kb Kenriabes:siltloam SoD3 = Shelby soils, 8 to 11 percent slopes, severely eroded 
Ke Vonnehecsiit loam: channeled SoE3 Shelby soils, 11 to 14 percent slones, severely eroded 
SoF3 Shelby soils, 14 to 18 percent slopes, severely eroded 
MaA Marshall silt loam, O to 2 percent slopes SoG3 Shelby soils, 18 to 23 percent slopes, severely eroded 
MaB Marshall silt loam, 2 to 5 percent slopes . SrD2 Steinauer loam, 8 to 11 percent slopes, moderately eroded 
MaC2 Marshall silt loam, 5 to 8 percent slopes, moderately eroded SrE2 Steinauer loam, 11 to 14 percent slopes, moderately eroded 
MaD2. Marshall silt loam, 8 to 11 percent slopes, moderately eroded SrF2 Steinauer loam, 14 to 18 percent slopes, moderately eroded 
MaE2 Marshall silt loam, 11 to 14 percent slopes, moderately eroded SrG2 Steinauer loam, 18 to 28 percent slopes, moderately eroded 
MaF2 Marshall silt loam, 14 to 18 percent slopes, moderately eroded SsD3 _—Steinauer soils, 8 to 11 percent slopes, severely eroded 
MaH2. Marshall silt loam, 18 to 28 percent slopes, moderately eroded SsE3 Steinauer soils, 11 to 14 percent slopes, severely eroded 
MbA Marshall silt loam, bench position, O to 2 percent slopes SsF3 Steinauer soils, 14 to 18 percent slopes, severely eroded 
MbB Marshall silt loam, bench position, 2 to 5 percent slopes F 
MbC2 Marshall silt loam, bench position, 5 to 8 percent slopes, moderately eroded ae senth ally olay 
MbD2~ = Marshall silt loam, bench position, 8 to 11 percent slopes, moderately eroded - = a ba ie 
McC3 Marshall soils, 5 to 8 percent slopes, severely eroded zy Zookistity clay, loam; GuETWAa 


McD3. = Marshall soils, 8 to 11 percent slopes. severely eroded 


Soils surveyed 1953-56 by W. M. Jury, T. |. Axland, R. |. Dideriksen, 

E. L. King, M. P. Koppen, and R. R. Lewis, Soil Conservation Service, 
and O. D. Friedrich and E. M. White, Soil Conservation Service and lowa 
Agricultural Experiment Station, and J. F. Corliss, C. L. Coultas, 

L. A. Nelson, J. A. Phillips, R. C. Prill, and F. F. Riecken, lowa 
Agricultural Experiment Station. 

Correlation by F. J. Carlisle, Soil Conservation Service. 


Soil map constructed 1959 by Cartographic Division, 
Soil Conservation Service, USDA, from 1955 aerial 
photographs. Controlled mosaic based on lowa plane 
coordinate system, south zone, Lambert conformal 
conic projection, 1927 North American datum. 
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